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I declare that this thesis is my own account of my research and contains as its 
main content work which has not previously been submitted for a degree at 
any tertiary education institution. 
 








The most recent version of the Indonesian national curriculum requires teachers to embed 
cultural and religious values into all subject areas, including mathematics. This 
requirement poses a great challenge for mathematics teachers and their advisors in a 
multicultural nation such as Indonesia. As a mathematics educator in an Indonesian 
university, one of my key roles is to advise teachers of primary school level mathematics 
how to meet this challenge. This thesis constitutes an investigation into the question of 
which values I can and should draw on given my complex religious and cultural identity 
as a Muslim and an Indonesian.  
To address this research question, I designed an integrative auto|ethnography within a 
multiparadigmatic research design space. This approach enabled me to explore how my 
religious and cultural identity governs my professional praxis as a mathematics educator 
while excavating the history of mathematics curriculum and Islamic schools in Indonesia. 
During this inquiry, I conducted interviews with experienced teachers and other key 
education stakeholders in Indonesia. While writing stories of my participants’ 
experiences, the narrative method of writing as inquiry enabled me to make visible the 
process of my own critical self-reflection as a mathematics educator and to express my 
subjectivity through poems and imagery. 
As a result of this inquiry I consider myself to be a mathematics educator who holds 
religious and cultural identities and am committed to taking action to continue this self-
discovery in my professional praxis, as well as to empower others. As an Indonesian, I 
have come to realise that my cultural identity has been formed by acculturating religious 
and local cultures. As a Muslim, I no longer believe in the dichotomy of Islamic and 
mathematical knowledge; rather, I recognise their concepts as having a harmonious 
relationship. As a mathematics educator, I will enable my fellow mathematics teachers to 
reflect on their religious practices and understandings. I conclude that Islamic, Indonesian 
and International (3Is) mathematics can sit side-by-side as contexts for mathematics 
problems, without one being dominant over the others.  
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C H A P T E R   1 
AN AUTOETHNOGRAPHIC PERSPECTIVE: REVEALING THE CULTURAL 
SELF 
To be able to transform others, you should be able to transform yourself 
By being able to transform yourself, you have to know and understand 
who you are, and what is your real self 
because any transformation will initially be happening inside  you 
I begin this journey of research as a process of transformative learning by the 
introduction and exploration of my cultural self. Learning from my former postgraduate 
colleagues’ doctoral theses (Luitel, 2009; Rahmawati, 2012; Alsulami, 2014), my 
revealing and reconceptualising of my ‘self’ are essential features of transformative 
research that enable a novice researcher, like me, to become critically reflective and 
mindful about her professionalism. Thus, in this chapter, I narrate my experiences 
autoethnographically and explore my emotions and feelings within my multiple 
identities: as a Javanese, a Muslim, an Indonesian and a part of the global society. 
Within this story, I present my multiple roles, from my childhood to my adulthood, 
from my home to professional life and from my own country to overseas. I bring my 
subjectivity to the fore as I recount and reflect critically on essential incidents in my life 
that have influenced my decision to focus on particular issues in this doctoral thesis. 
Although I consider myself as a female Muslim Indonesian mathematics educator, I do 
not count gender identity as the main factor in this study for two reasons. First, as a 
modern Javanese young woman and an Indonesian Muslim, I have never experienced 
unfair treatment just because I am a woman. Second, although gender refers to our 
“cultural programming” which is shaped by society not by nature (Tyson, 2014, p. 84), 
growing up with my two little brothers, we have never been treated differently by my 
parents or my grandfather. Together with them and our childhood friends, we played the 
same traditional games, and we spent time playing and sharing the same toys. Thus, 
instead of paying attention in different discourse to gender, I focus this thesis only on 
my cultural self as a Javanese, a Muslim, and an Indonesian, which I feel are more 
influential on my understandings and professional practices as a mathematics educator. 
From within each identity, I explore my cultural understandings that have shaped and 
continue to shape my personal and professional practices. However, one could ask why 
I choose to make one of my focuses my identity as a Muslim in this cultural discourse. 





In order to properly answer this question, we ought to clarify our understanding of what 
Islam is and what culture is. Islam enjoys a vast following. It is broadly known as a 
religion, but it is unique as it requires a Muslim as a believer to apply the messages of 
Allah in both the Quran and Prophetic tradition (hadith). It requires a Muslim to spread 
the religious messages even if only one verse (Al-Bukhari, 1996), to all humankind (Al 
Quran, 6:90), and to act and contemplate according to how Allah and His messenger 
guide us. This makes Muslims appear distinctive in their daily lives. As their habits are 
shaped by the same two main sources of guidance, the Quran and hadith, they tend to be 
represented in common physical and behavioural ways of life.  
Meanwhile, there is a debate among anthropologists and sociologists about how to 
define a culture, whether it is just a symbolic pattern of life or the actions contained in 
an entire way of life. Swidler (1986) argues that culture includes “beliefs, ritual 
practices, art forms and ceremonies, as well as informal cultural practices such as 
language, stories and rituals of daily life” (p. 273). In this sense, culture seems to have a 
broad perspective that recognizes and includes religion. Contemporary anthropologists 
consider major religions such as Islam, Christianity, Hinduism and Buddhism, to be a 
part of cultural discourses (Haggis & Schech, 2000).  If we represent the breadth of 
discussion about culture with a capital letter ‘C’, then I argue that Islam shapes Islamic 
society with its lowercase ‘c’ cultural pattern. Hence, I claim my cultural reflection on 
Islam in this study to be a part of this ‘c’ cultural discussion because I involve my 
personal understandings and practical knowledge. 
Who am I? 
I am a Javanese  
I am a Muslim 
I am an Indonesian 
I am part of global society 
I am who I am 
For the rest of this chapter this poem indicates headings of each cultural self-exploration 
in this chapter. At the end of this chapter, I aim to create the structure of my thesis 





WHO AM I? 
In answering this question, I have had difficulty trying to identify myself. Which part of 
‘I’ is it important to expose? Which ‘I am’ is valuable for others? Which of my 
experiences is about values for others? From where do I start when introducing myself? 
And more importantly, why did I consider that I was capable of conducting this type of 
research? I begin by outlining by what I see as my inner strength and the external 
influences that have shaped and informed my multiple identities. 
I love to start my story by recounting my passion for mathematics. I had lived with my 
grandfather since I was two-weeks-old, and from when I was four-years-old he 
intentionally taught me mathematics beginning with reading the number symbols. I 
learned about counting, addition and subtraction before pre-school. Every evening after 
having a bath I sat on a chair and my grandfather gave me a mathematics book for me to 
look at and study. I started solving mathematics problems under his tutelage. I cannot 
remember what the cover of the book looked like, but I do remember the mathematics 
problems in the book.  
The mathematics problems were like those 
in Figure 1.1. They were abstract, no 
pictures, no contexts, solely symbolic. On 
reflection, my grandfather simply taught me 
mathematical skills rather than processes 
and understandings. This sort of 
mathematical problem of using only 
mathematics symbols has dominated 
Indonesian mathematics books for decades. 
Moreover, based on my experiences as a teacher-educator, Indonesian teachers still tend 
to create abstract problems more readily than problems embedded in a real context. For 
example, during a short workshop with fifteen teacher participants, only one created an 
authentic mathematical problem in a story form, whilst the remaining fourteen 
constructed abstract mathematics problems using only numbers and symbols (see more 
in Chapter 7). However, as regards my own early experience of mathematics, I never 
complained or questioned my grandfather since I enjoyed solving abstract mathematics 
as much as playing traditional games with my friends.  
Figure 1.1 Examples of abstract 






Throughout this thesis narrative, I weave together threads of mathematical visualisation, 
connections, and concepts. They form part of the influences coming from my external 
environment, impact my tacit knowledge and in turn help create meanings springing 
from my multiple identities. 
My colourful pre-school childhood 
I woke up one morning and looked around. I started crying when I realized 
that my great-grandmother was not around. I spent my childhood not with my 
parents but with my grandfather, my great-grandmother, and my mother’s 
brothers and sisters. My uncle, mother’s youngest brother, picked me up and 
carried me to the traditional market nearby. We looked for my great-
grandmother. I became calm when I saw her and was held in her arms. I looked 
at the way she shopped. She bargained the prices all the time with the sellers. 
She preferred to shop in the traditional market since the prices were negotiable. 
I loved to accompany her to spend our family’s limited money, and I was 
cheerful when we went back home bringing lots of vegetables and meat. It 
seemed to me that we had successfully done our shopping. 
After taking my morning bath, I asked one of my aunties to accompany me in 
playing dhakon. It is one of our traditional games. The game board has two big 
recesses called ‘houses’, one at each end, and two rows of 7 smaller recesses 
each between these two. Each of these 14 smaller recesses is given 7 seeds each 
at the beginning of the game. The aim of the game is to gather as many seeds as 
possible in one of the ‘houses’ of the two opposing players. 
The following description shows how to play the dhakon. 
Which player is to go first is decided by a finger-play 
contest. Then the first player takes her/his turn to pick 
up all the seeds from any one of her/his recesses. Then 
the player distributes one-by-one all the seeds into the 
consecutive recesses including her/his own ‘house’ recess, but she/he does not 
put a seed in the opponent’s house. Instead, she/he skips to the next recess. 
She/he then picks up all the seeds from the last recess into which the last seed 
had been put, except from one of the two house recesses, from which the seeds 
are never taken. She/he then continues on to distribute the collected seeds 
sequentially into the set of recesses, including her/his own ‘house’. However, if 
the player arrives at the recess for his last seed and finds it empty, she/he places 
that seed in the recess but then concedes the turn to the opposing player, who, 
then, continues on in the same manner. The game ends when no more seeds 
remain in any of the 14 smaller recesses and all are in either of the two ‘house’ 
recesses. The winner is the one with the most seeds in her/his ‘house’ recess. 
I loved playing this game. Every time it was my rival’s turn, I counted the seeds 
I had collected so far and separated them into 7 groups of seeds. Thus, I could 





I could spend time playing several rounds of the game until such time as my 
friends called me to play something else outside. 
I heard them calling my name, “Neni…Neni…. Let’s 
play Engkle (hopscotch)!” I looked at my aunt to get her 
permission and I went outside when she nodded. I 
watched my friends as they drew lines on the pavement 
and set up the game. We took turns one-by-one to play 
the game by hopping on each square box with one leg. It was very enjoyable.  
After writing this story I realize now that mathematics played a major role in my daily 
childhood. Almost unconsciously I learned mathematical skills and applied 
mathematical concepts informally whilst playing and shopping. In an informal way I 
learned the mathematical symbols and operations under my grandfather’s guidance. At 
that time, I did not realize that these symbols and operations were related to my playing 
and shopping time. I could not deny that my habit of practising traditional games built 
my understanding of mathematics. I learned these games as “the embodiment of local 
wisdom” (Pranoto & Hong, 2014, p. 71), such as freedom of expression, a sense of 
friendship and togetherness whilst dealing with important conceptual issues. Besides, 
the games also have philosophical concepts and aesthetic aspects (Indrayana, 
Soedarsono, Suryo, & Haryono, 2011). For instance, the two big recesses at the left and 
right of the dhakon game are called rumah (houses), but this, in turn, has the 
philosophical meaning of lumbung (granary) linking it to agriculture. When children put 
the seeds one-by-one into the small recesses, analogically they are sowing seeds in 
farmland in the same way as a farmer when he is planting out his fields. In brief, the 
game represents the process of hard work that is beneficial for the future. Unfortunately 
I could not find these traditional games, which are mathematically rich, presented as 
problems within my school mathematics curriculum. 
However, not all mathematics problems are devoid of pictures, context-free or purely 
abstract. I recall that I was able to find some mathematics story problems in my primary 
school textbooks. There were at least five mathematics story questions in each chapter 
of these mandated books. However, the problems had foreign contexts and were 
valueless for me as an Indonesian (see more in Chapter 3). I saw no purpose, for 
instance, in counting apples, dividing a pizza or buying candies. I never asked a 
question such us ‘why should we divide a pizza to learn fractions while we eat rice?’ or 
‘why can I not find the dhakon game as a context in my mathematics problems?’ As a 





something that I could not find in my playground. But since I loved solving 
mathematics problems so much I was enthralled by the deep beauty of that abstract 
world. I found myself trapped in my love of mathematics, the world where everything 
seemed alright to me and the world in which I received satisfying rewards for my 
learning efforts. I felt satisfied and proud of my mathematics learning achievements. 
Every time I faced a difficult mathematics problem I felt challenged and immersed 
myself in it, but I did not realize that I was operating in another entirely different world.  
Mathematics problems transported me to their own world. This mathematics world is 
different from my playground, my traditional market, and my daily life. But, on 
reflection, why are they different? The mathematics world seems to be systematic, rigid, 
exact and axiomatic. To me, it was very exciting to see that the learning destination was 
clear and reachable. It became my comfort zone until I was in high school, where it 
continued to be my favourite subject. I would bring my worksheets to school, which I 
had easily completed at home, only needing a few minutes to read the examples or 
solutions and then look for similar problems in the mathematics textbook. At school I 
would listen carefully to the teacher’s examples of solving mathematics problems and 
keep practising the new process. These were my daily mathematics routines during my 
school life. When it was time to choose a subject for my bachelor’s degree study I chose 
mathematics education. 
In selecting mathematics education as my major I came to learn another aspect of 
learning mathematics, namely the teaching of mathematics. At that time, I started to 
understand how to teach mathematics to children and how children learn and make 
meaning of mathematics. This new world was slightly different as I faced more complex 
and advanced mathematics problems. However, the mathematics was taught in a very 
similar way to my earlier experiences. The way I learned how to teach mathematics 
followed the same pattern; I would provide examples and give time to practise solving 
various mathematics problems. Because of this approach, as a novice pre-service 
teacher in high school and a private mathematics teacher for students from primary level 
to high school level, I strongly believed that my students should listen carefully to my 
explanation and follow exactly the same logic that I used to solve mathematics 
problems, that is, a traditional didactic approach. Moreover, in the traditional didactic 
teaching approach the teacher’s role is to impart knowledge of different mathematical 
techniques and for the students to repeat the same techniques in a significant number of 





It was at this juncture, however, that I questioned my established teaching practice. I 
had never thought about engaging students by making them more creative during my 
lessons. What is creativity in mathematics? If creativity means producing something 
new and different (Bolden, Harries, & Newton, 2010), is there really any creativity in 
mathematics? In 2006, I indeed found the answer whilst studying Realistic Mathematics 
Education (RME) in my master’s degree. 
I pursued my master’s degree in the birthplace of the RME theory; in the Freudenthal 
Institute, Utrecht University, the Netherlands. There for the first time I interacted with 
the idea of ‘teaching children instead of teaching mathematics’. I turned my focus away 
from my point of view and experience, which previously focused on mathematics 
content and difficulty levels of problems, to teaching children, or my students, who are 
fundamentally human and need engagement, have a purpose for learning, and use prior 
knowledge and experience. This new focus is in line with John Dewey’s perspective on 
education. Dewey emphasized that learning through experience is essential for students 
rather than imposing “adults’ standards, subject matter and methods” on the students 
(Dewey, 1998, p. 90).  
Learning about RME made me realize that my students are human beings who have pre-
knowledge about mathematics, different life experiences, and their own ways of making 
meaning. Respectively, according to Treffers (1987), the RME theory applies these 
considerations to its core principles; using children’s pre-knowledge as the starting 
point of teaching, bringing their daily life experiences in as contextual situations, and 
letting children reinvent mathematical concepts using their own strategies. These are 
three of RME theory’s six basic principles: “the activity principle, the reality principle, 
the level principle, the intertwinement principle, the interactivity principle, and the 
guidance principle” (Van den Heuvel-Panhuizen & Drijvers, 2014). Furthermore, the 
local contextual situation emerged as an important principle during this period of study 
and was an area that I was keen to explore. 
Freudenthal (2006) suggests that contextual situations could make mathematics lessons 
meaningful for children. When my colleagues and I learned about this theory, we agreed 
strongly with his statement and embarked on creating our own RME theory within the 
rich cultural context of Indonesia. Thus, we established a community of practice (Lave 
& Wenger, 1998) called Pendidikan Matematika Realistik Indonesia (PMRI), or 





that began developing mathematics books and teacher guide books for primary school 
students based on PMRI principles for Indonesian students (Sembiring, 2014). Our most 
important consideration throughout the PMRI book design process was to embed 
Indonesian cultures and local issues in mathematical problems and assessment tasks.  
I found that the mathematical problems we designed were no longer only about looking 
for wrong or right answers or duplicating the same logic as earlier examples. Rather, the 
problems should meet the RME principles that follow the Hypothetical Learning 
Trajectory (HLT). The HLT “involves conjectures about both a possible learning route 
that aims at significant mathematical ideas and a specific means to support and organize 
learning along this route” (Clements & Sarama, 2004, p. 82). In short, according to 
Simon (1995), these problems should “consider the learning goal, the learning activities 
and the thinking and learning in which students might engage” (p. 133). In other words, 
the problems offer spaces for children to explore and show their creativity through their 
own mathematical strategies and cultural contexts, which might include indigenous 
knowledge that relates to mathematical topics. So, I started my journey of developing 
cultural awareness through RME, and it got stronger when I came across the concept of 
‘ethnomathematics’ (D’Ambrosio, 2007). The term coined by D’Ambrosio relates to the 
intersection of culture, historical traditions, sociocultural roots and mathematics. 
In 2010, I attended a joint conference on mathematics education held by the University 
of Malaysia and the University of Riau, in Riau, Indonesia. There I was first acquainted 
with the term ethnomathematics. This idea amazed me, particularly when professors 
from Malaysia presented their findings on the historical evidence of mathematics 
development in Nusantara; prior to European colonization, Malaysia and Indonesia 
were united as one area called Nusantara. These researchers found heritage artefacts of 
past kings in Nusantara that were used as measurement tools, such as the king’s 
footprint. Currently, these researchers are exploring the ideas of the founder of 
ethnomathematics, a field that was initially popularized by D’Ambrosio (2007) in 1985, 
and are applying these notions to Nusantara cultures. Another interesting research 
finding was the mathematics terms that originated historically from Islamic traditions 
(Al-Sharrah, 2003).  
In the conference, I learned that some commonly used mathematical terms are derived 
from Islamic symbols. For example, the word ‘a cube’ in English originated from the 





was stunned the first time I grasped this fact. The Kaaba 
in Mecca indicates the direction of the prayers that I have 
conducted every day of my life. I know that its shape 
looks like a cube, but I had never thought that the similar 
sounds of “cube-cubus-Kaaba” could possibly prove this 
as the original source of the term. Although there is 1-2 meters difference in its height, 
width and length, I believe that this could be an interesting context for talking about the 
properties of a cube, especially in Islamic primary schools. The historical link between 
Arabic and Latin language borrowing is also of interest and could be explored in 
relation to historical timelines and migration patterns when integrating mathematics and 
literacy concepts. 
Furthermore, the idea of ethnomathematics has led me to a better understanding of how 
as a Javanese child I could practically apply mathematics while I performed my 
traditional cultural customs, practices and games. One could argue that these games 
have mostly disappeared today and cannot be used as meaningful contexts for 
mathematics problems, but I disagree. If we reintroduce children to tradition, it may re-
connect them to their own cultural identities (Linnekin, 1983). In addition, mathematics 
can induce critical awareness of some cultural practices that may harm our environment 
or negate human rights. The following narrative of my experience explains this 
possibility and helps to clarify my claim. 
Kalimas river volume 
I delivered my first baby a few days ago. After 
that, I decided to live in my parents’ house during 
recovery. I needed their help as a new mother. 
They lived near Kalimas River, in Surabaya. I 
remembered when I learned the Arabic language 
in Masjid Ampel Surabaya, I had to cross this river 
by skiff. At that time, this river was not too clean 
and the water was not too clear either. What is the relation between the river 
and my ‘being a first mother’ experience? 
One day, I asked my husband to help me throw nappy trash into a rubbish bin 
in front of the house. When I did so, my mother overheard the conversation 
and interrupted. 
“Where do you want to throw it?”, she asked us. 






“Why not?”, I asked. 
“If you do so, your baby’s skin would be burnt. Whilst you put it in the rubbish 
bin, they will burn the rubbish including the nappies, and this could affect your 
baby’s skin”, she tried to explain. 
“So, where should we throw it?”, my husband asked. 
“Just throw it into the Kalimas River. It will cool your baby’s skin”, she replied. 
“But mom, it can pollute the river,” I started arguing. 
“Honey, it’s our tradition. Believe me. Pity your baby’s skin, darling”, she 
insisted. 
“But the tradition doesn’t make sense, mom. It’s not logical. Please consider 
this, what if more than 10 mothers who have babies in this area behave the 
same as you suggest. How will our river cope? It will harm the environment, 
mom”, I tried to convince her. 
I glanced at her face as she was turning red and frowning. My husband took a 
stance. “Okay, Mom. I’ll go”, he looked at her with a smile and at me 
meaningfully. My mom smiled at him and thought that my husband would 
listen to her and was on her side. I worried that he did what she said just to 
please her. When he came back home, I asked, “Where did you put it?”. He 
replied gently, “In the landfill nearby.” 
Recapping this story made me realize that not all traditions must be preserved. I agree 
with Gusfield (1967) who stated that tradition is also “a product of change,” which 
means that it is not always long preserved and its values might shift across generations. 
That is why, in my opinion, we ought to critically sort out which cultural traditions are 
suitable to our contemporary social values. In my case, although a few Javanese people 
interpret disposing of baby’s trash as part of Javanese tradition, it is not clear where the 
custom originated and who initially started the practice. This is the basis of all urban or 
cultural myths (Handayani, Suparto, & Suprapto, 2001). I have taken the custom from 
my mother who is Javanese. I have witnessed older Javanese people being obedient by 
listening to their elders and uncritically obeying whatever they commanded. Meanwhile, 
I am interacting with modernity which allows me, and in various cases expects me, to 






I AM A JAVANESE, AM I? 
I am Arek Suroboyo (Surabaya’s kid). Surabaya, 
the capital city of East Java, Indonesia, is the place 
where I was born, grew up, went to school and 
worked professionally. Javanese people in 
Surabaya naturally have a unique character with a 
spirit of bravery.   
Whenever I worried about what I should write and to what extent I should expose my 
experience I would tell myself, “Come on! You are Arek Suroboyo, be strong and be 
brave!”. From early times, people of Surabaya have been 
well-known as being the brave people of Java. Surabaya 
has been a place of plentiful heroic moments in Javanese 
history. The most dramatic one was in 1945 when Bung 
Tomo moved the Surabaya people with his speech on the 
radio calling the region to rise up and defeat the Dutch 
colonists, even though my people only had sharpened 
bamboo sticks with which to confront the modern Dutch guns (Fatmawati, 2015), 
because the colonists would not allow our independence. The mass movement of people 
made them brave enough to climb up the Orange Hotel, which is now called the 
Majapahit Hotel and tear off the blue part of the Dutch flag so that only the white and 
red flag (our national flag) was left fluttering in the sky. The government immortalized 
the spirit of Arek Suroboyo by building the Hero Monument (Ferita, 2006). Its memory 
inspires me.  
I grew up living in North Surabaya, with the Kalimas River 
flowing in the east and the Tanjung Perak harbour in the north. 
Based on my grandmother’s story, my village was a transit 
place for countless Japanese and Dutch armies. In front of my 
parents’ house there are age-old sheds which functioned as 
armouries for the colonists. When I was a child, I loved digging in the sand in front of 
the sheds and usually, my brothers and I found various ancient coins from Japan and 
The Netherlands. My brother kept the coins because he said that one day they would be 
exceedingly valuable. I did not know what he meant by ‘valuable’ until I later learned 
about currency in mathematics. There, on the north side of Surabaya, I spent most of my 





As a student in a large metropolis, it is not easy to 
organize one’s travel times. When I was accepted 
as an undergraduate student in Universitas Negeri 
Surabaya (UNESA), which is in the southern part 
of Surabaya, I spent about 20 minutes going to 
campus on my motorcycle. I always struggled to 
reach the campus on time due to the frequency of traffic jams. Identical to Jakarta, 
Surabaya is extremely crowded with terrible traffic jams. Today it takes 45 minutes to 
an hour to travel from the north to the south of Surabaya. The distance is only some 18 
kilometres. Unfortunately, these conditions of growing traffic density and wasting time 
on the streets, even though very culturally significant, never appear as contexts in our 
mathematics classroom. I believe that such a mathematical context could raise our 
young generation’s awareness and encourage an interactive discussion about how to 
overcome a practical daily problem with mathematical, scientific and ecological 
solutions. 
Here I am, a cosmopolitan woman but Javanese by culture. But am I? I ask this for two 
reasons. First, genetically I have ancestors on Madura Island from my father’s family. 
However, my father said that originally his Madura ancestors actually migrated to 
Madura Island from Central Java. Furthermore, I was raised by my grandfather on my 
mother’s side who was also Javanese. From him I learned Javanese traditions, cultures, 
legends, stories, values and beliefs. Second, although Javanese culture dominated my 
childhood memories it was mostly only static knowledge. However, with such very 
limited practices in Javanese tradition, I found that somehow the tradition determines 
my Indonesian identity and relates to other nations’ tradition and Islam (see Chapter 8). 
I have never practised Javanese traditions and culture since Islamic values entered my 
life. No one pushed me to practise our culture, even my grandfather. Instead, he and my 
parents encouraged me to become a devout Muslim. Islam became my culture and way 
of life, instilling a heartfelt love of Allah and my Muslim sisters and brother, and giving 
a natural colour to my way of life. 
My Grandfather: the teacher of my multiple identities 
In the afternoon when my grandfather came home from work, I adored the 
moment when I sat on his lap and listened to the Javanese legends. He had 
much folklore to pass on to me. Every so often I requested the story I wanted 





It was such a peaceful moment in my childhood. By hearing the stories and the 
songs I learned several useful values. I became proud of 
where I belonged. 
My grandfather also spent his spare time with me by 
teaching me the alphabet and numbers. He taught me 
how to read and write the Javanese alphabet, called 
hanacaraka, as well as my ‘ABC’s. I enjoyed arranging my 
letter and number toys and reading these symbols aloud. 
Next, my grandfather sent me to learn about Islam 
from an Ustadz (Islamic local teacher) who was our 
neighbour. Every evening I learned the Hijaiyah 
alphabet to read the Quran and received knowledge 
about my religion, Islam. At home, my grandfather 
always reminded me to pray five times a day and to 
read the Quran afterwards. However, he was never 
angry if sometimes I was too lazy to do so. He only encouraged me to fight my 
laziness and told me how kind Rasulullah Muhammad was, our Prophet, so that 
I should follow his examples. 
As I delved into my childhood memory to write this story, I came to realize how 
important my grandfather’s role was in shaping my personality. Although he has passed 
away the values he embedded in me stay in my life. I spent my childhood with him from 
a two-week-old baby until I was in year 6 at school. When I entered junior high school 
my parents asked me to stay with them.  
My parents’ house was near the Ampel area of 
Surabaya. The name of the area is taken from the 
legendary figure Sunan Ampel (1401-1484). This 
man was an offspring of the Wali Songo, a group 
of nine people from the Middle East who spread 
Islam throughout Indonesia in the pre-colonial 
era. From an Islamic lecture that I attended I understood that Sunan Ampel, originally 
named Raden Rahmat, was an expert in education and urban planning (Ricci, 2009). In 
order to memorialize his contribution to raising the Surabaya people’s spirituality, the 
suburb was given his name. Numerous people with Middle Eastern backgrounds and 
their descendants have lived for many decades in this area. The Ampel area has become 
a modern tourist destination and a Surabaya’s spiritual icon.  
Whenever I visit my parents I relish visiting Ampel and enjoying the Middle Eastern 





diversity of cultural identities, customs, and traditions. In the past I liked to visit Ampel 
during Ramadhan; praying in the Ampel Masjid, buying Eid gifts for my little sister, 
and learning the Arabic language to understand better the Quran. My spiritual 
experiences in Ampel were very peaceful. I loved it and now miss it so much. I have 
carried this spiritual identity throughout my life’s journey, and I realize how much it 
impacts my values as a Muslim and my determination as an academic. 
I AM A MUSLIM 
What does being a Muslim mean to me? 
Being a Muslim means respecting diversity but holding to the main principles 
Being a Muslim means being an extremist, who should be 
extremely kind but aware of the danger, 
extremely critical but with filters 
extremely nice but with some apprehensions 
Being a Muslim means being a fundamentalist, 
who is able to master and implement fundamental principles of Islam 
like a mathematician who should master and be able to apply  
fundamental mathematical knowledge 
like a linguist who should master and be able to demonstrate  
fundamental principles of language 
Being a Muslim even means being a terrorist, who should 
terrorise the world with acts of justice  
terrorise the world with kindness not hatred 
It is not the other way around 
It is not… . 
 
‘Muslims are exclusive, fundamentalists, extremists 
and terrorists’ are some of the statements we hear today 
about Muslims and Islam. Being a Muslim is not easy 
when there is suspicion from nervous onlookers and 
hatred from anti-Islam fundamentalist extremists. In 2008, I experienced hatred against 
Islam when Geert Wilders from the Dutch Party for Freedom made a short movie about 
Islam, called ‘Fitna.' However, the movie did not affect me personally. I was living in 
Dutch society and they were welcoming of my hijab. On the day of this movie’s launch, 
I shopped near my dormitory. In the line of a queue an aged lady touched my hijab and 
said, ‘Dat is mooi!’ (This is pretty). I smiled and replied, ‘Dank u wel’ (Thank you very 
much). Meanwhile, although my Indonesian friends were worried about me I told them 
that everything was okay. I saw how the hatred contained in this movie only caused 





checked the verses which were wrongly interpreted in the film. In the movie the Quran 
verses cited out-of-context, presented distorted images of Muslims as terrorists, 
extremists and fundamentalists. 
Instead of being angry and defensive when I hear anti-Islam statements, I try to redefine 
the pejorative words, as words can have both negative and positive meanings, 
depending on the context in which they are embedded. I choose to change them into 
positive meanings as I have done in my above poem. Furthermore, our reaction to 
events depends on which feelings and emotions we allow to dominate. Should we let 
mainstream media drive our emotions and opinions about Islam and Muslims? Or 
should we learn about Islam from its main source; The Quran and the Prophetic 
tradition, before we judge what a Muslim is and does?  
Being a Muslim for more than 30 years, I have never learned from Islam any bad ideas 
or actions and I am encouraged to practise good deeds every day. Through my religion I 
have learned about diversity and how to respect others. I have learned the basic and 
fundamental principles of Islam and try my best to practise them. I have learned to try to 
be extremely kind and nice all the time. I have learned ‘to terrorise’ with kindness and 
peace. I consider Islam as a way of life because it can answer my questions about every 
phenomenon. The more I have learned about being a Muslim, the more I realize that 
Islam is satisfying for my heart, my mind and my soul. It balances these three 
dimensions.  
In Indonesia, there are two main Islamic organizations: Nahdlatul Ulama (NU) and 
Muhammadiyah. There are differences in some of the details how to practise the five 
pillars of Islam. For instance, NU followers practise Qunut praying (it is an additional 
prayer taught by the Prophet in the last circle before prostration) in every Fajr (prayer 
before sunrise) they perform, whereas Muhammadiyah followers do not. However, if 
we explore the Prophet Muhammad’s (peace be upon him) examples we can appreciate 
that both arguments have a foundation. So, it does not really matter. I come from a 
family that practises NU traditions. My grandfather sent me to an NU teacher to learn 
how to read The Quran. However, my father was not exclusive. He sent me to learn 
Islam and the Quran from a Muhammadiyah teacher. So, this dual perspective allowed 
me to appreciate diversity from an early age. However, the diversity within my religion 
does have a basis. The main differences are due to diverse interpretations of our most 





acceptable concepts of Islam. These are not man-made laws or assumptions but rather 
the actions of beliefs that we practise on a daily basis. As narrated by Hudhaifa, Allah’s 
Apostle (peace be upon him) said to us, “Honesty descended from the Heavens and 
settled in the roots of the hearts of men [faithful believers], and then the Quran was 
revealed and the people read the Quran, [and learned it from it] and also learned it 
from the Sunna.” Both the Quran and Sunna strengthened their [the faithful believers’] 
honesty. (Translation of Sahih Bukhari, Volume 9, Book 92, Number 381). 
As do other Muslims around the world, I practise 
the five pillars of Islam. These pillars involve 
mathematical applications. We have an obligation to 
perform ritual prayers five times a day, during early 
morning (Fajr), afternoon (Dhuhr), evening (Asr), 
after sunset (Maghrib) and at night (Isha). Each 
prayer has a certain amount of raka’at (repetition of 
the unit) and for each unit, we perform a certain 
movement of straightening and bending our body at certain angles. Diverse contextual 
mathematics applies to this ritual, and could include spiritual, moral and social 
dimensions, as outlined by D’Ambrosio (2001) and discussed later in Chapter 6. 
Moreover, we must fast during Ramadan for 29 or 30 days. What does ‘or’ mean? We 
use the Hijri Calendar that is based on the moon, not on the sun. As an Indonesian, each 
year we have the issue of determining the first day and the last day of Ramadan, and 
each Islamic organization usually has different ways of doing so. Again, we apply 
mathematics as a part of fulfilling this obligation. Another of our obligations is to give 
regular charity (2.5% of our income) to the poor and those in need. Our final 
commitment is participating in the Hajj to Mecca.  
In a nutshell, from these basic concepts of Islam I have learned that to be a good 
Muslim I must be: extremely kind, have self-control and meditate through prayers every 
day, show empathy for those in need as Allah trains us through fasting and asks us to 
share our belongings and wealth. For all Muslims who possess the means it is 
compulsory to perform the Hajj to Mecca. Making this spiritual journey purifies the soul 
and builds up empathy for others, awareness of diversity, and reflection on the history 
of Abraham’s family path. Although there is a very long list of how to be a pious 





And worship God [alone], and do not ascribe divinity, in any way, to aught 
beside Him. And do well unto your parents, and near of kin, and unto 
orphans, and the needy, and the neighbour from among your own people, 
and the neighbour who is a stranger, and the friend by your side, and the 
wayfarer, and those whom you rightfully possess. Verily, God does not love 
any of those who, full of self-conceit, act in a boastful manner. (The Quran 
4:36) 
Being a Muslim involves being extremely kind and it is incredibly difficult. However, 
for every effort we do to be kind and peaceful, Allah will reward it. So, I am not 
worried anymore about ruthless labels ascribed to Muslims today, whether they are 
terrorists, fundamentalists or extremists since I know that this does not represent what or 
who I am. 
Historically, in Indonesia during the colonial era, Muslims were referred to as 
extremists. A long time ago, when the Dutch colonists invaded our land, they labeled 
our heroes as extremists, most of whom were Muslim scholars. Depicted in old movies 
that I watched in my childhood, such as Si Pitung, and Cut Nyak Dien, they called our 
heroes extremists because they fought against colonization. However, we call them 
‘heroes’ because of their efforts in liberating our country and our people from 
colonization. They sacrificed their wealth and their lives so that today we can breathe 
our freedom as a nation; the nation of Indonesia. 
I AM AN INDONESIAN 
Summer 2009 
I was waiting for the bus at a bus stop to get to Massey University, New 
Zealand. On the other end of the seat at the bus stop, there was a lady who 
looked like an African, but to me she looked like our people in Papua. I glanced 
at her, and she at me. We smiled at each other. She started asking me, “Are you 
Indonesian?” What a surprise her question was to me since generally people 
mistook me for a Malaysian. I smiled happily and replied to her, “Yes, I am. 
How do you know? And you?”, “I’m from Papua New Guinea,” she said. 
Aah…no wonder she could recognize me as an Indonesian, as I am her 
neighbour.   
Indonesia is like other countries that have national icons to define their unique 
characteristics. Indonesia as a united country is relatively young, having gained political 
independence only in 1945. We have the red-and-white flag as our national identity 





the Pancasila emerged as a doctrine to unite a common belief base that is inclusive of 
the diverse cultural and geographical contexts of Indonesia.  
Pancasila is the foundation of the institutionalized state of 
Indonesia. It consists of five pillars or principles, which 
according to Morfit’s (1981) translation are: (1) Belief in the 
one and only God, (2) Fair and civilized humanity, (3) The 
unity of Indonesia, (4) People led or governed by wise 
policies arrived at through a process of consultation and consensus, and (5) Social 
justice for all the Indonesian people. We believe that the five principles of Pancasila 
provide an ideal image of Indonesian citizenship. 
However, being an Indonesian and being able to be recognized as an Indonesian can be 
challenging. What are the unique characteristics that determine me as an Indonesian? 
Based on my experience, my national identity became clearer to me after I went abroad. 
To specifically define me as an Indonesian, people need to interact with me and ask 
about me. According to Siswoyo (2013), the well-known images of an Indonesian are 
influenced by the Pancasila principles. As Indonesians, we should behave religiously, be 
humane and fair, have high moral standards and the abilities to carry out and develop an 
orderly and peaceful life in meetings and interactions with each other in the world. 
These attributes can only be found in a person through interaction with her/him. 
Because I dress differently, at first glance people may know that I am Asian, but not 
necessarily an Indonesian. So, what defines me as an Indonesian?  
When I was in Utrecht I was involved in organising an Indonesian Day event with other 
Indonesian students at the University who came from different places within Indonesia. 
We had a meeting to discuss the concept of the event. The discussion was extensive and 
complex since each person felt the need to represent his/her own sub-culture within 
Indonesia. It was complicated. Indeed, it showed that we had a number of differences in 
our cultures. 
Indonesia is a vast country with a huge population. According to Dutu (2015), Indonesia 
had a population of 242 million in 2015, consisting of more than 742 spoken languages 
and dialects. That is why in our group we found difficulties in defining ‘an Indonesian’. 
Eventually, we agreed and concluded that this diversity is Indonesia itself. Thus, for the 
event we arranged performances of a number of ethnic groups that each of us could 





declared as an Indonesian icon by the United Nations in 2009 (Haryanto & Priyanto, 
2013). Diversity exists within each identity group in which I am positioned, but each 
identity has a common core. 
I could say that my country is rich in local cultures and 
wisdom. Many times when I have gone abroad I have 
tried to learn and perform our diverse traditional arts. I 
learned to sing traditional songs in various local 
languages for a choir performance in Utrecht. I learned 
to play the angklung in Palmerston North, New 
Zealand. I accompanied my Islamic mentee children performing the Saman dance in 
Australia. Together with other Indonesian students in MUISA (Murdoch University 
Indonesian Student Association) here I have learned how to make Batik (see Chapter 8 
for a discussion of Batik patterns and mathematics). I have learned some of my own 
cultural values abroad. All of a sudden I now recall my childhood memory of when my 
grandfather sent me to traditional Javanese dance training each Sunday. What a 
wonderful memory it was for me while writing this story! I hope that I continue to learn 
more and more about my country’s rich culture as well as its rich natural wealth, as I 
have truly become proud of it as an Indonesian person. 
I have also discovered that my homeland is 
recognized for its mega biodiversity (Médail & 
Quézel, 1999). Unfortunately, we are too occupied 
by poverty, unstable economics, and political 
conditions to consider our natural heritage seriously 
and to conserve it. The iconic Garuda is a living creature which most Indonesians 
believe as only a mythological bird. It is called the Javan hawk-eagle and has the Latin 
name Spizaetus bartelsi. Unfortunately, this animal was listed as endangered in 2012 by 
the International Union for Conservation of Nature (Muhamad, Okubo, Miyashita, & 
Takeuchi, 2013), and only a few people are aware of this fact. Another animal, the 
Javan Tiger, was officially announced extinct in 2010, but its extinction has been 
debated by scientists (Yamaguchi et al., 2013). There are many more natural beauties in 
Indonesia that are threatened by economic pressures. The palm oil trade is one such 
economic pressure that impacts enormously on environmental and socio-cultural 
contexts. Indonesia is at a critical point in its conservation of its biodiversity. It is facing 





nearby countries. The annual burning of forests in the Sumatera and Kalimantan islands 
to clear a path for palm oil plantations is one such example. This primary forest 
destruction in Indonesia negatively impacts its biodiversity and global warming 
(Margono, Potapov, Turubanova, Stolle, & Hansen, 2014). On this point, I believe that 
the mathematics classroom should take a role in addressing this issue. 
I AM PART OF GLOBAL SOCIETY 
One day in 1990 
During my childhood I liked reading Bobo, a children’s 
magazine. In one issue Bobo offered pen pals from abroad. 
I was in year 4 when I started sending letters to a name in 
Bobo’s magazine. The mail went to Pakistan, and that was 
the first time I had a Pakistani friend. My friend replied to 
my first letter and he attached his picture. I was sincerely 
glad. My English was not so good at that time since we did 
not study English in our primary school. I learned simple 
English for the first time by just writing letters to my pen pal. I looked at his 
picture many times. I could not believe that I had a foreign pen pal. That was 
certainly a great experience for me as a child. 
I consider this experience as my first contact with the world outside of Indonesia. The 
sensation I felt at the time was probably akin to that of a novice astronaut who for the 
first time goes on an outer space journey. My understanding of geography and the world 
map was poor, but I suddenly realized through this exchange that other people speak 
differently, and are culturally and socially different. This was difficult to imagine at the 
time since access to information was more limited than today’s technologically 
connected world with the internet.  
It cannot be denied that modern communication technology as a tool for globalization 
has enabled everyone to realize that they are part of a global society. Through social 
media, such as Facebook, Twitter and Instagram, the world seems to be in our hands. 
Information flows so fast from the most distant places in an instant. It blurs the lines of 
distance and time. So space and place are dialectically structured in human 
environmental experience since our understanding of space is related to the places we 
inhabit, which in turn derive meaning from their spatial context (Seamon & Sowers, 
2008). 
As long as you master other languages and are able to communicate with foreign people 





have limited access to technology are disadvantaged and remain marginalised (Ledger, 
Vidovich, & O’Donoghue, 2014). Is it also true that people in remote areas who are 
untouched by technology or do not have access to technology cannot be part of a global 
society?  
Indonesian daily routines: A piece of commoners’ lives 
As usual, my mother woke up in the morning and prepared breakfast for us. 
She washed some rice and cooked it. She went to the nearest traditional market. 
When she came back home, I saw that she had brought beef, soup ingredients 
(potato, carrot, cabbage, and spring onion), and tempe (from soya been). 
Meanwhile, I was getting ready to go to campus. I took my watch, hand phone, 
and Suzuki motorcycle contact key. I kissed my mother’s hand and I was ready 
to leave. 
The story above is the usual daily routine of an Indonesian family. At a glance, the story 
does not seem significant in a discussion about the global citizens. However, by listing 
our daily needs in the story I want to show how the everyday routine of a traditional 
Indonesian like my mother could possibly be included in part of a global society. 
Our country imports a variety of things from other 
nations, even items for our daily needs that our 
nation can itself produce. For instance, we import 
cattle and potatoes from Australia, soya beans 
from America, rice from Thailand, watches from 
Switzerland, motorcycles from Japan, and hand 
phones from China, Japan, and Taiwan. So, subconsciously we all have a role in a 
global society, at least as consumers.  
Despite having needs in technology in this modern era, being part of a global society 
can have an adverse impact on our mathematics education system if we only see 
ourselves as consumers of information. Since we can easily access information through 
the internet, teachers should no longer focus their lessons only on mathematical content 
using symbols. A content-based teaching focus centering on number symbols and 
assessment-driven education are a perfect combination for sinking our ‘education ship’. 
Lessons, pulled from the internet without thought for the student that is learning and 
assessment that is based on symbolic content rather than on real-life concepts and the 





through the exclusion of wisdom and values. That is why in the history of Indonesian 
mathematics curriculum the use of technology tends to be avoided (see Chapter 3). 
We can obtain wisdom and values in the Indonesian context through our cultural 
heritage and religion. For this we need to reflect critically on who we are and develop 
our ‘self’ knowledge through the self-reflective process. Thus, I think that we can and 
should lead mathematics education in another direction which also considers the 
transformative ways of coming to know things (Taylor, 2015); “Cultural-self knowing, 
Relational knowing, Critical knowing, Visionary and Ethical knowing, and Knowing in 
action”. Personally, I have experienced doing such reflections throughout this study and 
I will discuss it further in Chapter 5. These ways of reflection lead to the awareness of 
the need to reconsider education as sustainability which can help each person to be more 
conscious and mindful to optimize her/his role in this global society. 
Considering our roles in this world society, in my opinion, every person has the right to 
experience a life-long learning process that involves mathematics and other disciplines 
such as science, technology, engineering, and art. Together, these disciplines can be 
integrated into our education system as ‘STEAM education’. The curriculum inventor of 
integrating art with STEM, Georgette Yakman (2010), argues that STEAM provides a 
much needed holistic approach to our modern education that can engage students in 
better developing scientific knowledge in concert with abilities for technical operations, 
engineering design, artistic creativity and mathematical reasoning. The movement of 
this holistic approach has begun to impact the mathematics curriculum of Indonesia, 
particularly the idealism of the 2013 Curriculum in the primary school curriculum 
(discussed further in Chapter 3).  
I have come to realize that the 2013 Curriculum brings a balanced perspective of eight 
of Schubert’s curriculum images (see discussion in Chapter 2) because it attaches 
religious values and Indonesian cultures into all subjects. Nevertheless, as time has gone 
by from the time I did the interview in 2014, the image of the curriculum has been 
changing. Ethics and religious values become ‘indirect learning’ which is not 
necessarily embedded in subject contents. However, I could see it as a crack through 
which the idea of STEAM education in transformative learning might pass, and the 
possibility to modify the strand to permit the entry of ‘T’ for transformative learning and 





I AM WHO I AM 
At the end of this chapter, I have reached a different view on my multiple identities. In 
considering each identity I have realized that somehow they overlap one another when I 
am playing out my different roles. Although my identities overlap, I feel that my Islamic 
identity is dominant and stronger than the others, but all contribute to the whole. I 
realize that these identities are embedded strongly in me and are inspiring me to be 
more of a social being than a mathematician. With this in mind I understand that my 
role as a mathematics educator is not only to improve students’ mathematical literacy, 
but importantly to inspire them to become good citizens, take an active role in our 
global society, and be flexible towards globalization and modernity without forgetting 
the fundamental principles of their spiritual values. These moral messages are now 
strongly embedded in my consciousness and are leading me to write the following 
chapters. 
In the next two chapters I explore my journey of generating research questions for this 
study based on a heightened consciousness of my multiple identities and how they 
impact the discourses of my study. I start first in Chapter 2 by referring to William 
Schubert (1986) who proposes eight theoretical images of the curriculum: curriculum as 
content or subject matter, curriculum as a program of planned activities, curriculum as 
intended learning outcomes, curriculum as cultural reproduction, curriculum as 
experience, curriculum as discrete tasks and concepts, curriculum as an agenda for 
social reconstruction, and curriculum as currere. 
KNITTING MY CHAPTERS 
In this section, I want to present the outline of my thesis structures to give a clear image 
to the readers.   
Chapter 1 – An Autoethnographic Perspective: Revealing the Cultural Self 
The first chapter portrays the journey of cultural self-exploration of my various 
identities as an initial contemplation of determining my research direction which is 
towards transforming primary mathematics problems through the consciousness of these 
identities. Reflection in each identity represents a small image of each chapter that I 
would develop in the entire body of the thesis. Thus, it provides an overview of the 
thesis and the reasons for the journey direction. Besides, it also shows mindfulness in 





Prologue of Chapters 2 and 3 – A Journey of Departing: Generating Research 
Questions 
Chapter 2 and 3 tell stories behind decisions taken in generating research questions of 
this study. These chapters are two successive parts before I formulated these questions 
related to the contexts of mathematics problems. First, Chapter 2 reflects on my 
understanding of mathematics curriculum images. Second, Chapter 3 brings the 
understanding to examine the evolution of the primary mathematics curriculum images 
in Indonesia over time. These two successive journeys of understanding mathematics 
curriculum affect the research questions about the transformative process of 
contextualizing mathematics problems which I present at the end of Chapter 3.  
Chapter 2 – Impact of Schubert’s Images of Curriculum in the Context of 
Mathematics Problems 
This chapter provides a scene of self-reflection as contained in Transforming Curricula 
Unit 621 that I attended. The unit was about eight images of curriculum proposed by 
William H. Schubert. Contemplation during my attempt in understanding these images 
of curriculum leads me to consider the impact of each curriculum image on the image of 
mathematics problem.  
Chapter 3 – Analysing the Context of Mathematics Problems in the History of 
Indonesian Primary Mathematics Curriculum 
This chapter continues my previous journey in understanding curriculum images and the 
images of mathematics problems by being specific in the context of Indonesian primary 
mathematics curriculum. Through analysing the context of mathematics problems 
throughout Indonesian mathematics curriculum history, I was able to link the theory of 
Schubert’s curriculum images within Indonesian context to current challenges in 
disseminating the 2013 Curriculum in Indonesia which led me to generate the research 
questions. 
Chapter 4 – Integrative Auto|ethnography as a Research Methodology 
Chapter 4 considers my research design spaces and paradigms within such research 
questions. This chapter justifies my chosen methodology, my preferred paradigms and 





Chapter 5 – Five Dimensions of Transformative Knowing: A Tool of Critical Self-
Reflection 
Reflecting back to identities exploration in Chapter 1, Chapter 5 emphasizes my cultural 
identities, as a Muslim and as an Indonesian, which influences my worldview so much 
as a mathematics educator. In Chapter 5, I also emphasize the self-reflection process 
which involves not only me but also my participants having a little transformation 
during the process. The process of such self-reflections gains deeper consciousness 
under transformative learning theory which I framed into five ways of knowing by 
Taylor.  
Prologue of Chapters 6 and 7 – Excavating Islamic Values and Concepts as Contexts 
of Mathematics Problems in Primary Education 
Chapter 6 and 7 excavate all possible Islamic values and contexts that can be used as 
contexts into primary mathematics problems. It consists of two journeys of excavation, 
which firstly involves my personal experiences and understandings in practising Islam 
in Chapter 6, and secondly happened in integrated Islamic primary schools within 
teachers’ professional practices in embedding Islamic values and concepts in 
mathematics lessons, presented in Chapter 7. 
Chapter 6 – Critical Self-Reflexivity in Religious Praxis: The Process of Excavation 
Chapter 6 explores some possible mathematics strands within my daily practices and 
understandings of the five pillars of Islam. 
Chapter 7 – Exploring Islamic Values and Concepts as Contexts of Mathematics 
Problems Used in Indonesian Primary Schools  
Chapter 7 presents my interview data with school components in two integrated Islamic 
primary schools. It produces a story of technical challenges to integrating spiritual 
paradigm into mathematics problems and a successful story of teachers who tried hard 
to do so. 
Chapter 8 – Preparing Indonesian Citizen through Transforming Contexts of 
Mathematics Assessment 
Chapter 8 emphasizes my Indonesian identity within my local identity as a Javanese. I 





have experienced. The identity would be defined based on the context of the purposes of 
national education in Indonesia, and I draw a line how these purposes should determine 
sorts of mathematics assessment. In the end, I reflect back to my focus of interest in this 
study related to this aim of education. 
Chapter 9 – Unravelling the Threads of My Research Questions 
Chapter 9 summarizes the journey of this study. It provides an implicit and explicit 







PROLOGUE OF CHAPTERS 2 AND 3 
A JOURNEY OF DEPARTING: GENERATING RESEARCH QUESTIONS 
There is always a starting point for everything. 
 In mathematics, the first existence is represented by the number 1. 
However, there must be reasons beforehand. 
The number 0 comes as a nonexistence which exists 
In the previous chapter, I revealed my multiple cultural identities as a Muslim, a 
Javanese, an Indonesian, and a global citizen. I explored the set of values and beliefs 
within these identities. I have reflectively studied them in detail in order to find links 
between these identities and possible positive transformative changes in mathematics 
problems in Indonesia. The following two chapters, Chapters 2 and 3, aim to sharpen 
the formulation of research questions concerning potentially transforming mathematics 
problems at primary school level in the Indonesian context. It builds on my experiences 
as a learner of mathematics education to generate research questions. 
This prologue explains the correlation between Chapter 2 and 3. Chapter 2 provides a 
journey of understanding the term ‘curriculum’ in my learning and professional 
experience. I determine this journey as a starting from the ‘zero’ point and which then 
leads me to my research topic. I sought to relate the term ‘curriculum’ to my past 
experiences according to Schubert’s concepts of curriculum ‘images’ (Schubert, 1986). 
Chapter 3 provides a historical snapshot of the curriculum in Indonesia that portrays the 
mathematics curriculum in Indonesia from the colonial era to the current one. I consider 
this stage of my journey as ‘Number 1’ as it provides a starting point to the remainder of 
my map as a guide to the entire process of the journey towards formulating my research 
questions. I enrich this journey using the narrative stories of my experiences and at the 
end of this chapter I draw my focus and research concern towards the research 
questions. As with other interpretive research, my research questions, as well as my 
research themes and concerns, have emerged during the research fieldwork (Patton, 
2005) and during my narrative writing (Denzin, 2009). 
From these chapters, I draw the first research question about my self-reflection. The 
first research question aims to demonstrate my critical self-reflective process under five 
ways of knowing (Taylor, 2015), derived from the reflection of my multiple cultural 
identities. Taylor’s various ways of knowing are described in Chapter 1 page 21, and 





Moreover, from the reflection of my cultural identities, I draw two more research 
questions related to my particular identities as a Muslim and an Indonesian. The second 
research question aims to excavate Islamic education values and concepts which relate 
to mathematics problems. Then, the purpose of the third research question is to explore 
Javanese and Indonesian cultural heritages and use the discussion of these identities to 
transform mathematics assessment so that it can be in line with the purpose of 
Indonesian national education . 
I am still nowhere 
Starting a journey in a labyrinth 
Knowing nothing to go nowhere 
Still contemplating and questioning myself 
What are the basic problems you want to be involved in? 
And… 






C H A P T E R   2 
IMPACT OF SCHUBERT’S IMAGES OF CURRICULUM IN THE CONTEXT 
OF MATHEMATICS PROBLEMS 
I have decided to put my main focus of this study on discussing the area of mathematics 
assessment, particularly in the context of mathematics problems. I made this decision 
while interviewing my research participants regarding the Indonesian 2013 Curriculum 
design and implementation project, and from doing self-reflections guided by 
transformative learning theory (see Chapter 5 for details of this theory).  
In most cases in Indonesia, mathematics problems are driven by competency standards 
in the curriculum document. Thus, discussing which curriculum ‘image(s)’ (Schubert, 
1986) dominate our mathematics education is essential before we discuss the ‘images’ 
of mathematics problems. I use Schubert’s images of curriculum to reflect on my 
understandings of the curriculum as experienced in my learning and professional 
practices. I discuss each image to help me narrate my autobiographical understanding 
about the term ‘curriculum’. Furthermore, I show the impact of being dominated by 
each curriculum image on my images of mathematics problems and assessment. Based 
on such thoughts, I structure discussion of each Schubert curriculum image in this 
chapter into three representations: 
a) A narrative description of my experience where I use a different font, space, and a 
story title to narrate my experience in understanding the term ‘curriculum’ in my 
learning and professional life. 
b) A visual representation where I use a picture of a web which I take from my 
Curriculum class Unit 612 (see Figure 2.1). The web has eight angles each 
representing one image of the curriculum. There are also scales from 0 to 10 in 
each image bar. I represent my curriculum images using the blue bar on the scales 
(        ) to emphasize the dominance of the particular image in my understanding 
of the curriculum. If there are two adjacent lines, I connect them to express the 
different levels of curriculum images. The scale of a particular curriculum image 
is up and down over time as I interact with another curriculum image, depending 
on the hegemony I feel reflecting on each curriculum image at a particular time of 
my journey. I use the same web representation in Chapter 3 as well. 
c) A narrative impact story where I pick up a particular experience of assessing 





by the curriculum image I had at that time. The story appears to describe how a 







PORTRAYING MY CURRICULUM IMAGES 
I adore the metaphorical perspective about curriculum which Schubert demonstrates in 
his book chapter titled Portrayal: The Curriculum Field. Unlike other curriculum 
discussions by most scholars in the field, he avoids an exact definition of the single 
word ‘curriculum’ which other scholars actually provide. Instead, from his literature, 
Schubert (1986) proposes understanding images of the curriculum which provide me 
with an entirely different perspective in understanding the term. To me, the word 
‘image’ is so meaningful because sometimes I visualize word concepts in my mind. It 
helps me to analyse my curriculum images. 
As a student, I learned mathematics from kindergarten 
through high school, but I was never aware of the 
‘curriculum’ as such. As a student, the concept of the 
curriculum was hidden to me and we simply learned 
whatever the teacher delivered to us. In the classroom, 
we came into contact only with what Marsh and Willis (1995) refer to as the 
‘experienced curriculum’. Why did we have to learn particular mathematical topics? We 
never knew the reasons. The only known reason was that some of the topics were going 
to appear on the examination. My learning involved being taught; my daily routine was 





practising as many mathematics problems as possible and doing homework regularly, 
and my target was to achieve excellent marks in my student report. Yes, I became an 
‘exam-oriented’ student during my school life. Nonetheless, I am not a ‘justifying-any-
means’ student. Based on the values of honesty instilled by my Quran teachers and my 
grandfather, I have never cheated during examinations. I saw an examination as an 
index of my learning successes, so if I failed, I tried again harder to pass and learn from 
my mistakes. 
As a teacher, the curriculum has at least two meanings for me; as guidance and as an 
anticipative act. Curriculum documents guide me administratively and educationally. I 
design a lesson plan guided by the documents. I refer to the curriculum document to 
identify which mathematical content I should teach and which is suited to the particular 
level of the student in a particular learning and teaching time. During the teaching and 
learning process in the classroom, I notice that my actions as a teacher in the classroom 
are my ‘curriculum’. I never look at my ‘well designed’ lesson plans or the curriculum 
document whilst I am actually teaching. I never open them during the lesson. Instead, I 
act in the classroom in a way which is dependent on the reactions of my students. I 
improvise my teaching while keeping the contents I should deliver in mind. Marsh and 
Willis (1995), building on the phrase coined by Ted Aoki in 1993, refer to these 
curriculum views, respectively as, the ‘planned curriculum’ and the ‘enacted 
curriculum’. 
Schubert, however, presents a different perspective of the curriculum. His eight 
curriculum images were introduced to me in Unit 612 at Curtin University. It was such 
an inspirational class. In Chapter 2 of his book, Schubert characterizes curriculum into 
eight images, namely “curriculum as content and subject matter, planned activities, 
discrete tasks and concepts, cultural reproduction, experience, intended learning 
outcomes, currere, and social reconstruction” (p. 26-33). Studying these images of 
curriculum brings back memories of my learning journey of interacting with and 
understanding the term.  
IMAGE 1: Curriculum as Content and Subject Matter 
My first sight of curriculum as a bachelor student 
The first time I encountered the word curriculum was when I was an 
undergraduate student. My lecturer said, “Today’s lesson is looking at 





materials that we as teachers refer in order to include the topics that we should 
teach to a certain level of students. I began to understand the reasons for 
mathematical levels. Previously I wondered why we could not teach first 
graders three dimensions before two dimensions. I found the answer in the 
curriculum document. The answer was because such an order was mandated by 
the curriculum document. Nevertheless, I did not understand and kept 
wondering about the reasons why and who made such decisions. At least now 
as a prospective teacher, I know that curriculum is like an overall version of a 
set of the particular levels of mathematical content which I am required to 
deliver to my students for a certain duration of time. 
I notice that at the beginning of my 
curriculum understanding, the image of 
‘curriculum as content and subject matters’ 
strongly dominated me. Schubert classifies 
this image as a traditional image of the 
curriculum. As I mentioned in the story 
above, an educator dominated by this 
image of curriculum emphasizes his/her 
professional practices in delivering knowledge and ensuring students take in the 
knowledge exactly as it is taught. In this image, context is not necessary. If we apply 
this image in mathematics education, as a consequence, mathematics knowledge might 
remain abstract with teachers delivering it so that students can understand it. 
Contextualizing mathematical lessons or mathematical problems is not considered 
necessary. Thus, the only matter teachers should consider is whether levels of 
mathematical content fit with students’ age level.  
The Impact of the ‘Content and Subject Matter’ Image on Mathematics Problems 
As a teacher, content is an essential matter 
“Dear colleagues, do not forget to hand in your final examination script to our 
administrative people before next week”, the head of mathematics department 
closed the meeting with a mid-year reminder. I left the meeting room and 
walked back to my workstation. I opened my laptop and started typing some 
mathematical problems for the final examination before other duties 
interrupted me and made me put aside this task. In half an hour, I had designed 
ten problems all of which were abstract of course, for a unit of Analytical 
Geometry. I came to my senior colleague, my co-teaching partner. I showed 
her my work and asked for her suggestions. She said one simple sentence that I 
have remembered in my whole career. “If you make mathematics problems for 





25% of them difficult”. This formula I have used in my professional practices 
as a mathematics educator without understanding why. 
As a novice teacher I am thinking how to develop mathematical problems in accordance 
with my lecture content and how to assess my students’ understanding of my lessons. 
My mathematics problems should follow a version of the normal distribution curve. If 
all students can answer my mathematics problems easily, it means that they are too easy, 
so I have to revise a few of the problems and make them more difficult. Conversely, if 
most of them fail in my assessment, then it means the problems are too difficult, and I 
have to revise accordingly. 
The image of the curriculum as ‘content and subject matter’ drives mathematics 
educators to ignore contextualizing mathematics problems. It leads all educational 
components to focus only on levels of mathematics difficulties in assessment to serve in 
the name of ‘higher order thinking achievement’ and to also please ‘university 
mathematicians’ (Ernest, 2002). If I used the metaphor of medication, the curriculum is 
the prescription, teachers provide ‘the drugs’ for solving the mathematics problems, and 
students respond in a specific state – ecstasy sometimes – in solving difficult abstract 
problems. 
IMAGE 2: Curriculum as a Program of Planned Activities 
Teaching: Doing planned activities in order 
 
My second sighting of ‘curriculum’ as a bachelor student was when I was 
teaching in schools. I remember before the semester began, we learned how to 
construct a lesson plan. Then, I obtained more understanding about 
curriculum, since we referred to the curriculum documents not only for 
determining the mathematical topics we would teach, but also for arranging the 
lesson plans. However, during the lesson I realized that the reality I found in 
the classroom was not always following the written plan I wrote. As a 
consequence, I made a flexible plan in my mind about what to do next if what 
was going on in the class was not exactly as I expected. My curriculum image 
was growing, and these two images of curriculum had influenced my practice. 
My teaching aim then was how to ensure that the activity in the written plan or 
that in my mind kept running as it was.  
As I learned to develop lesson plans, I changed and came to see ‘curriculum as planned 
activities’. Although the image of the curriculum as content and subject matter was still 





because I was more specifically focusing on my lesson target, including the respect for 
individual student’s learning capacities.  
Schubert argues in this curriculum image 
that although most of the time the plan in 
mind is working in the classroom better 
than the written plan, teaching through this 
curriculum image will focus on finishing 
the sequence of activities. Broadly known, 
the activity means that a teaching sequence 
written in the lesson plan might change in 
its detail during the lesson. This approach does not necessarily require the use of context 
in the mathematics classroom because the mathematics teaching which remains abstract 
can be designed as a graded sequence of ‘abstract mathematics’ activities. A variety of 
such activities is only in the teaching approach and method, and learning tools, as 
shown as an example in Appendix 1. 
The Impact of the ‘A Program of Planned Activities’ Image on Mathematics 
Problems 
A plan oriented teacher in a rush 
I entered my classroom today, and I kept the planned sequence of today’s 
activities in mind. I only had 2x35 minutes for today’s lesson. “Don’t forget the 
opening and explain the learning objectives, do the major activity for the 
operation of whole numbers, and close by resuming today’s lesson and give 
students homework”, I reminded myself, exhaled and started my show.  
 
“Assalamu’alaikum students. How are you today?”, I addressed my pupils. 
“Fine, teacher. Alhamdulillah… .”, they replied together. 
“Today, we are going to study some rules of the operation of whole numbers,” 
I began the opening. 
“Who can remember what whole numbers are?”, I refreshed their memory to 
check their understanding of previous and prerequisite lessons. 
One student raised her hand and said, “Whole numbers consist of positive and 
negative numbers and the number zero.” 
“Well done, Tania. Thanks for reminding all of us”, I praised her. 
“Now we are going to learn what will happen if we operate two whole 
numbers, especially in multiplication and division. What if we multiply or divide 
positive and negative numbers or both negative numbers?”, I made the purpose 






I took a glance at my watch and considered that I had spent almost 10 minutes 
for the opening, whereas it should have been 5 minutes as written in the lesson 
plan. I had to hurry. I had 60 minutes left to finish all the activities. 
 
“Okay, now listen carefully to my explanation. There are some 
rules of multiplying and dividing whole numbers, as written in 
the box”, I wrote the rules on the board. “As well as those in 
this multiplication, the rules for the division are the same.” I 
provided some examples with various numbers to emphasize the rules and give 
them more understanding of how to apply the rules. I spent almost 10 minutes 
in providing various examples of multiplication and division of whole numbers. 
 
“Now I want you to arrange yourselves in groups of four to five people.” The 
classroom was getting noisy during the arrangement, and because that was my 
first experience allowing them to work cooperatively, the class situation was a 
bit uncontrolled. We spent almost 15 minutes to organize the groups and desks.  
“If everybody is ready, now listen carefully to the instructions. I will distribute 
these flash cards. Each child in the group will get four cards, and your tasks are 
to open the cards one-by-one alternately and write down on your worksheet 
each of the two numbers which come up and then multiply them. If the 
numbers can be divided, do both multiplication and division for the numbers. 
Any questions?” 
A few students raised their hands and asked some questions regarding the rules 
of using the cards which were not too clear yet for them. I re-explained by 
providing some examples of how to use the cards. It took more time than I 
expected. In fact, it took 10 minutes. 
 
I handed out the flashcards and worksheets to each group. I let them work on 
the cards and I noted the time. So far I had already used 45 out of the 70 
minutes I had allotted in these two lesson hours. It meant that I had 25 minutes 
remaining. “You have 15 minutes to complete the task in your groups.” I 
walked around the classroom and checked their activities. After 10 minutes I 
reminded them, “Five more minutes”. “Ohh…Mam, add five more minutes 
please…”, a sound from the back desk interrupted. “Yeah Mam, please…let us 
finish all these cards,” other voices rose to say. “Okay, then ten more minutes. 
Finished or not after ten minutes you have to hand the worksheets and 
flashcards back to me”. Uh….that meant I only had 5 minutes left to do the 
closing. 
After 10 minutes, all the students handed in their worksheets and cards. It took 
another 5 minutes. I did not even give them feedback on what they had just 
done, let alone a summary of today’s lesson. I felt so guilty that my activity did 
not run as smoothly as I had planned. “Do exercises on page 20 as homework 






Since the aim of the mathematics lesson was to complete the planned activities, 
mathematics assessment depends on activities designed by the teacher. If the activity 
does not contain a problem-solving approach, the mathematics lesson might remain 
abstract as the story above demonstrates. The mathematics problems do not necessarily 
require a contextual situation. The only consideration I have while designing 
mathematics problems within the ambit of this curriculum image is that I should relate 
the problems to the designed activity while the activity is mostly still trapped in the 
domination of the ‘content and subject matter’ image. 
Furthermore, the orientation of my assessment aim has changed in a gradually emergent 
way. I look at mathematics assessment not only as a measure of whether my students 
are ready to proceed to a higher mathematical level but also as a parameter of the 
effectiveness of my planned activity. At the end of each lesson, I see how students’ 
assignment results may determine my decision of the next activity that I need to design, 
choosing a proper approach and suitable learning tools for a particular mathematics 
topic.  
However, sometimes I still could not understand how to attempt to anticipate 
unexpected behaviours of responses from my students during the activity, which was 
until I had an opportunity to get my master’s degree in the Netherlands. 
IMAGE 3: Curriculum as Experience 
Mathematics as a human experience 
The philosophy of mathematics education which I learned from the 
Freudenthal Institute caused me to redefine the images of the curriculum that I 
had. I saw clearly for the first time how mathematics is embedded in our daily 
lives; from waking up in the morning when we look at the clock for the first 
time, when seeing the images and things surrounding us and whether they are 
symmetrical or not, we are involved in mathematics. Here, I started to 
understand teaching mathematics is not simply about planting the concepts in 
students’ minds and doing the activities we plan. It is more important to create 
useful experiences related to the daily lives of the children in mathematical 
aspects. Thus, mathematics should ideally be taught in the sense of whether or 
not the lesson can be made to relate to daily life.  
I learned to design a Hypothetical Learning Trajectory (HLT) which could 
predict potential students’ behaviours and responses after they had been given a 
certain meaningful activity (Clements & Sarama, 2004). The activity itself was 
not my focus anymore, but the experience itself became more important now 





was worried whether my students could not understand how mathematics was 
useful in their daily lives. I tried hard to make every topic I taught to be as 
closely related to the students’ daily experience as possible. Sometimes I felt 
that I failed in several topics as I could not find any connection between the 
subject matter and students’ practically lived experiences. 
The notion of Realistic Mathematics 
Education (RME) which was initiated by 
Hans Freudenthal (2006) has enriched my 
image of ‘curriculum as experience’, to a 
considerable extent. Although the subject 
matter image still constitutes a fair portion 
of my curriculum image, my lesson aim in 
this approach is not just delivering abstract 
mathematics concepts anymore. The image of a planned activity is still high within this 
RME approach, but based on RME principles the activity should connect children’s 
experiences to their real life and create meaningful mathematics learning experience for 
them. Thus, I claim that the RME approach mostly fits with this curriculum image. 
Schubert explains that the key features of this image are the focus on personal growth 
and on the teacher as a facilitator. This idea seems to work hand in hand with what I 
learned about RME during my master’s degree. In RME interpretation, ‘mathematics as 
a human activity’ as outlined by Freudenthal (1971, 1973) is broadly known as the soul 
of this unique mathematics teaching approach. The activity in RME discussion is 
different from the activity as discussed in the previous image of the curriculum. In 
RME, the human activity represents real ‘experience’ of reinventing intended 
mathematics concepts in the classroom (Gravemeijer, 1998; Rasmussen & King, 2000). 
There is no doubt that the real human activity is rich in experiences of life.  
Thus, the designed RME activity should consider students’ informal mathematics 
experiences in their daily lives which might provide meaningful contexts in the 
classroom. This scaffold will enable students to move from contextual problems to 
formal mathematics abstraction. Both are respectively defined as horizontal and vertical 
mathematization (Van den Heuvel-Panhuizen & Drijvers, 2014). As a consequence, the 






There is a shift of teacher role from being a master of everything to being a master of 
ceremonies of the ‘activity’ so that the teacher, in fact, is more of a facilitator in the 
mathematics classroom, one who facilitates students to succeed in doing from concrete 
to abstract mathematics. Teachers provide the contextual situation and the problem as a 
trigger, to design meaningful activities which closely relate to students’ daily activities 
and, by posing questions, they lead students to achieve mathematics algorithmic 
understandings. Thus, the aim of the activity is not only to enable students to solve 
many mathematical problems but to provide meaningful activities and help them 
develop a better understanding of the abstract concepts of mathematics through the 
activities. So then, how do mathematical problems appear in this curriculum image? 
The Impact of the ‘Experience’ Image on Mathematics Problems 
‘Our’ negative numbers 
One day one of my bachelor level students came to my 
desk and consulted me about her idea of bringing 
Indonesian contextual situations into the teaching of 
whole numbers. The big challenge was to introduce the 
concept of negative numbers. We struggled together 
looking for an appropriate context to be used with the 
Surabaya students, children who live in the capital city 
of East Java. We finally came up with the idea of using numbers of levels in 
lifts in shopping malls. Many malls in Surabaya have underground levels as 
parking areas for cars and motorcycles. In lifts, such levels are represented not 
by numbers but by other signs, such as G, UG, and LG. 
We were happy with the context, and we thought it was the best context we 
could use for the children. Using the RME approach, we could lead students 
from horizontal mathematization with such a context toward vertical 
mathematization by asking them a trigger question such as, “If we would like to 
change the letters ‘G’, ‘UG’, and ‘LG’ for the various levels into numbers, what 
numbers do you think would be appropriate?” 
By posing this contextual problem, we designed a hands-on activity for children 
and at the end, our mathematical goal was to enable students to understand a 
number line which included null, positive and negative numbers. In this 
context, zero represented the ground level, positive numbers represented levels 
above the ground level, and negative numbers represented underground levels 
of the building. We also designed a hypothetical learning trajectory within the 
activity which consisted of predictions of children’s responses and answers to 





Since the activity in the RME approach is usually opened with a contextual 
mathematics question, from the beginning of the lesson meaningful mathematics 
problems drive the entire RME lesson. Mathematics problems do not become the ends 
but the means of achieving deeper mathematical understandings in the students. It is 
necessary to contextualize the problem because it should be based on students’ 
experiences and later assist their mathematics learning experiences in understanding a 
certain abstract mathematics concept. Van den Heuvel-Panhuizen (1996) in her 
dissertation discusses broader ‘Assessment and Realistic Mathematics Education’. 
According to her, context plays an essential role in RME assessment because 
mathematics problems within the RME approach should always be meaningful and 
informative to the students. The context enhances the accessibility of the mathematics 
problems, contributes to the elasticity of solving the problems and transparency of the 
problems, and provides possible and differing strategies. The last function of context 
can be achieved because the context does not always require word problems but can be 
set using an illustration or drawing. 
Moreover, this image of curriculum draws me to different images of mathematics 
assessment. Every time I plan a lesson, I seek to involve a powerful contextual problem 
which I can use for the intended mathematics topic. The problem should closely relate 
to students’ experiences. It should empower students to produce a number of possible 
strategies. It should enable students to arrive at a deeper understanding of abstract 
mathematics concepts at the end. As a result, I assess students’ answers not strictly as 
right-or-wrong, but as being a variety of different answers which I may not even be able 
to find in my HLT. What is going on in the classroom and what possible mathematical 
thinking my students may produce amazes me because of the laterality of their thinking. 
At this stage, I feel that I am experiencing a major turning point in my professional 
practice as a mathematics educator.  
Nevertheless, I continue to have to cope with large classes of from 40 to 100 university 
students. I also have to find solutions for my state primary school teachers who look to 
me for solutions using this approach in their 30 to 50 student classrooms. How can this 
image of curriculum and assessment be effective for observing students’ development 





IMAGE 4: Curriculum as Discrete Tasks and Concepts 
Adapting to the new approach in practice 
After finishing my master’s degree and going back to my base institution, 
everybody expected me to know everything, including having updated my 
knowledge about curriculum. I was asked to supervise my students who were 
preparing lesson plans, and I found three new terms in the new form of lesson 
plans that I had not found previously during my study either in my bachelor’s 
or master’s degree, namely cognitive, affective, and psychomotor. I asked my 
seniors about these terms, and I figured out that they are about such cognitive, 
affective, and psychomotor skills that my students should achieve at the end of 
each lesson. I, then, reformulated the terms using my definition so that I could 
apply them to mathematics pedagogy. Cognitive for me seemed quite related to 
the mathematical topics, affective related to the attitude and good characters 
my students could achieve, and psychomotor related to the hands-on activities. 
I felt confident enough with these definitions and by using the RME approach 
I thought I could fill the forms in without any gaps. At this point, I felt that my 
curriculum images were becoming more comprehensive, and have gone on to 
record my further conceptualizations. 
I developed lesson plans, taught my 
undergraduate students and in-service 
teachers to develop them strictly filling in 
the forms which recorded the students’ 
cognitive, affective, and psychomotor 
behaviours. This notion of the curriculum 
as ‘discrete tasks and concepts’ had fully 
dominated my image of what curriculum 
is, especially when I designed normative lesson plans. Schubert emphasizes that this 
image is concerned with enabling students to master certain skills and concepts in the 
end. More specifically in mathematics, it intends for students to master certain 
mathematics algorithms and have skills to apply the algorithms to the given 
mathematical problems. 
Although Peter Taylor (lecture of Transforming Curricula, 2013) classifies this image 
within the classic image of the curriculum, I have grasped a different understanding of 
it. I had knowledge about the progressive image of curriculum related to the RME 
approach because previously I did not feel that this image dominated portions of my 
entire curriculum images. It impacts only as much as the ‘content and subject matter’ 





through activities for my students during the lesson. However, these two classical 
images of the curriculum as ‘content and subject matter’ and ‘discrete tasks and 
concepts’ dominate my professional practices when it comes to judging students’ 
success. 
The Impact of the ‘Discrete Tasks and Concepts’ Image on Mathematics Problems 
If failure occurs in mastering: A terrible judgment 
I was at my workstation, standing up and picking up some of my teaching 
materials when two of my undergraduate students, a young girl and a young 
boy, came in front of my desk. I glanced at them and said, “Is there something 
I can help you with?” The girl spoke up, “Yes, Mam. It is about my mark. I’ve 
got a D in your lecture”. I stopped picking up my books and stared at her, 
“How can I help?” “Would you please recheck if there is something you can do 
to increase my mark?” She begged me. I knew what D meant to her, it meant 
that she had not passed my lecture and she should reprogram the unit for the 
next year. It was the Unit of Number Theory.  
I sat in my chair and opened my laptop. “What is your name, class, and student 
number?” She replied to my question, and I looked up the student list in my 
file. I found her name and her mark on the list for the whole semester. The 
university has the policy to mark bachelor students with four requirements: 
participation, assignment, mid-semester examination, and a final examination. I 
saw her examination scores were below standard, and they could not be 
changed. Usually, I helped my students to pass through the participatory items. 
I asked them to be active in class: asking questions, sharing ideas, answering 
questions, being responsive, and so on, could be alternative ways for them to 
upgrade their marks. However, I found her participatory mark was no more 
than the average mark I gave for passive students in my class. Her assignment 
mark was great, but it could not increase the final mark.  
I exhaled and looked at her gently, “There is nothing I can do to help. At the 
beginning of the semester, I announced that the participatory mark could 
increase your final mark. However, from my list, you seem to have been too 
silent during my class. So, I cannot help you”. The girl started crying, “Mam, 
please…I beg you. It is my fate”. I felt pity for her, but I could not do anything. 
The unit was essential to prepare her as a prospective elementary teacher. She 
had to pass the unit and master the knowledge. Otherwise, she would not be 
adequately able to teach mathematics in primary school. It was hard for me to 
decide, but I could do nothing. So, I shook my head. She was crying and the 
boy who seemed to be her boyfriend said, “Mam, I beg you for her sake, please 
help her to pass. You can ask her to do more assignments”. “Her assignment 
score is already outstanding. I really cannot do anything more for her. So 





a classroom, and on my way I still heard her crying. I felt like the most cold-
hearted lecturer ever and felt pity for myself who could do nothing to help her. 
As a mathematics educator who prepares prospective mathematics teachers, the biggest 
fear I have is failing to prepare my students in mastering mathematical concepts. I 
believe that to produce a successful mathematics teacher I have to ensure that they 
master at least two sorts of knowledge; namely Mathematics Content Knowledge 
(MCK) and Mathematics Pedagogical Content Knowledge (MPCK). Blomeke (2011) 
argues that these two categories of knowledge are essential for teachers and prospective 
teachers. As teachers, we believe that students learn mathematics at primary school level 
to prepare themselves for facing higher levels of mathematics in the upper school levels.  
I become very strict in following learning objectives in all aspects, particularly the 
cognitive aspects. I designed the final examination problems based exactly as I had 
planned in the cognitive learning objectives. The domination of the RME approach in 
my lectures strengthens my thinking in producing only contextual problems in the 
examination. However, I am still driven by the fear of failing to enable my students to 
master mathematical concepts and algorithmic skills.  
As a consequence, as I told in the story I had to sacrifice some of my students to failure 
if they could not master the concepts and skills, but at least some of them succeeded. For 
about ten years of my teaching experience, this seems normal and commonly happens in 
every final examination in each semester. Even after a decade of teaching experience, 
this image still dominates me. I feel that I have no power to change this. In short, when 
‘discrete tasks and concepts’ dominate the curriculum image of the mathematics 
educator, the mathematics assessment becomes the judge of students’ fate. 
IMAGE 5: Curriculum as Intended Learning Outcomes  
Intertwinement and the thematic approach 
In one semester in 2010, I was asked to teach the Unit of Integrative Learning 
or as some people call it the ‘Thematic Approach’. It was my first experience 
teaching a unit other than mathematics in my Primary Education Department, 
and it was a dilemma to teach something that I had never learned before. 
However, I took up the challenge from my head of department and taught the 
unit in one class. I spent much time preparing and learning about the approach 
before teaching it.  
When I read about integrative learning using a thematic approach, my memory 





RME approach that I applied mostly in my mathematics classroom. The 
difference was that intertwinement was specifically implemented in 
mathematics whereas a thematic approach reaches broader subjects, with both 
trying to integrate related topics. So, I taught both approaches to my students. I 
simplified the thematic approach into two types: fully blended and partly 
blended. I believed that “The more blended, the more powerful is the holistic 
learning experience for the students”. The essential point was on the theme that 
brings the rich contexts together that involves many disciplines. We thought up 
appropriate themes for primary school students, including Friendship, My 
Family, Myself, a Clean Environment, or My Neighbourhood. The focus of my 
curriculum was beginning to move and was not in separate subject achievement 
sections anymore. 
In my opinion, this experience of my 
curriculum understanding matched with 
the curriculum image of ‘intended learning 
outcome’ because of ‘the blended 
principle’ of integrative learning. I like to 
call it the ‘blended principle’ as a 
metaphor for how blending is the fusing 
together of multidisciplinary aspects of a 
topic in a theme so that the borders are blurred across different subjects. As a result, this 
might lead teachers to aim for thematic outcomes rather than separated subject content 
outcomes. According to Klein (2005), integrative learning advocates and their allies 
suggest that higher levels of learning are hardly achieved if we are teaching the subjects 
in strict separation.  
However, what did I then discover about the assessment model within this curriculum 
image? Did my experience in its assessment correspond with what scholars in the field 
suggest? 
The Impact of the ‘Intended Learning Outcome’ Image on Mathematics Problems 
Divergent lesson to convergent assessment 
It was almost the end of the semester when I taught the Unit of Integrative 
Learning. It was time to talk about possible assessment models of integrative 
learning. We learned together how to create a complex contextual problem 
which could be solved only by applying various subjects together. It was an 
incredibly difficult job for my students and me to achieve. We were struggling 





of studies and looking for suitable problems related to the given theme. 
Wow….it was really hard work.  
The semester was running on so fast. We only had a few weeks left before the 
final examination, so I decided to make a compromise between idealism and 
the realities of the assessment procedures. I taught them how to create a 
simpler story problem, which requires the involvement of many subjects with 
the students encouraged to solving the problem by applying a particular 
concept of each subject. “The concept should correspond with competency 
standards in the lesson plan”, I added as an instruction. This approach seemed 
more workable for them than the previous blended integrative approach. I was 
wondering how the assessment model of this thematic approach would work in 
a real primary classroom. 
Fortunately, I had another duty which was to be a field supervisor for students 
who did an internship at schools. To solve my quandary, I especially observed 
and talked with the internship students who taught Years 1 to 3 in which the 
thematic approach was being applied. Then, I found a quite surprising fact 
about their assessment model. They developed problems for each subject 
separately. I asked them why they did not apply what I taught them about 
integrative learning. They said that it was under the teacher-supervisor’s 
instruction. When I asked the teacher-supervisor about this, she told me that 
although they were required to apply a thematic approach in their lessons, they 
also had to refer to competency standards for each subject which had been 
separately designed. This design structure impacted their assessment design as 
well. 
Klein (2005) suggests that the assessment model of integrative learning should require 
“integrative-interdisciplinary thinking” (p.10) by our students. It means that it requires 
the teacher to design complex contextual problems which necessitate a multidisciplinary 
solution and application of interdisciplinary concepts. Ideally, the assessment is also a 
type of blended contextual problem, but what about mathematics in everyday classroom 
reality? 
Like other subjects blended in a theme, mathematics indeed merges with other 
disciplines. As a consequence, the assessment would be a part of the blended contextual 
problems which require multidisciplinary solution(s). Since the problem is complex and 
has a context related to the theme, the assessment is how to help students to solve 
thematic problems. This requires the multidisciplinary approach, and the themes are 
related to certain social topics such as environmental hygiene. Thus, this makes the use 
of mathematics in solving daily social problems clearer for the students, because it helps 





However, in fact, assessment problems in the 2006 Curriculum at the time of the story 
were mostly not thematic at all. Although the curriculum documents separated the 
standard competencies, they nevertheless mandated teachers to apply an integrated 
approach. Teachers were required to look for connections between subjects within a 
certain theme. However, the books provided by the government also separated subjects 
into discipline areas especially in the exercises, assignments, and assessment items. 
Each of them had to refer to all standardized competencies in each subject. To ease their 
jobs, most teachers simply devised separate assessment problems. As a result, 
mathematics assessment remains abstract or contextual, but it lacks intended meaningful 
outcomes. Both images of curriculum and assessment are still dominated by ‘content 
and subject matter’ and ‘discrete tasks and concepts’. The 2006 Curriculum rarely used 
social and environmental problems as context nor referred to local cultural and 
indigenous knowledge. 
IMAGE 6: Curriculum as Cultural Reproduction 
Cultures in mathematics education theses 
I wanted to do more with mathematics and I found the answer from 
ethnomathematics. I knew some colleagues studied RME and implemented it in 
some traditional Indonesian games. In one semester, all students under my 
thesis supervision did this project. I challenged them to look for some cultural 
background, both religious and traditional ones, as contextual situations that 
underlie the RME approach they used. They worked hard and I had great 
success with them. All of them achieved perfect grades for their theses. Some 
of their research won grants from research institutions that were funded by the 
government. We found some traditional Javanese games, traditional tales, 
Islamic rules, concepts and stories with powerful contextual situations for 
mathematics lessons. For example, one of them did classroom action research 
with a context of Islamic laws of inheritance for teaching fractions using the 
RME approach. I was happy because I felt that I could conserve some 
Indonesian heritages and our religious values as Muslims through mathematics 
lessons. I say some, yes…only some, 
because there were some heritages and 
values that I could not see a way of 
relating to the contents of a proposed 
mathematics lesson. 
I did some research with my undergraduate 
students on ethnic and cultural studies to 
reproduce my culture and a few ideas of 





reproduction’ in mathematics problems, but just a reasonable amount, not too much so 
as to avoid people to say I was too ‘visionary’. Schubert suggests that within this 
curriculum image, religious values might be included especially in religious schools 
such as Islamic schools which are spread throughout all areas of Indonesia. So, in my 
case I can use the Islamic context as well to enrich my mathematical problem contexts. 
I, in fact, did so because both traditional games and Islamic contexts readily match with 
the RME approach I used to develop mathematics problems in my research and 
classroom. So, the image of the curriculum as experience is still highly dominant and I 
modify my curriculum images a bit by inserting the idea of cultures in the RME 
approach.  
From the viewpoint of ethnomathematics, cultures have roles in shaping mathematics 
and mathematics education (Barton, 1996). There are interrelations between 
mathematics, mathematics education and society, and ethnomathematics. I claim that 
the discussion of ethnomathematics is related to the curriculum as a ‘cultural 
reproduction’ image because it is working in the area of culture in society which might 
involve mathematical knowledge. In short, cultures can be embedded in mathematics 
education or mathematics might contain concepts originating in indigenous knowledge. 
Schubert points out the critical point of this image which might reinforce the status quo 
of existing dominant cultures. However, the originator of ethnomathematics, 
D’Ambrosio (1985), argues that as well as cultures, the form of knowledge in 
ethnomathematics might also be changing following cultural movements in society. 
However, whether cultures are embedded in mathematics or vice versa, the issue of 
status quo of local cultures has not become very apparent in Indonesia. There is no such 
attempt to reveal hidden examples of mathematical practices in our cultures (Gerdes, 
1986) or to apply mathematical analysis in possible cultural heritage (Ascher, 1994) 
within our national curriculum. Then, some people could argue that there is no need to 
reiterate the culture which is no longer recognised by the current generation. 
Responding to this criticism, I believe that ethnomathematics can be a bridge between 
indigenous concepts of mathematics, which are valuable to certain cultural groups, and 
modern mathematics, which is valuable to our modern society. I argue that they are both 
valuable. In the ethnomathematics perspective, these are both considered as cultural 
values (Rosa & Orey, 2010a). Ethnomathematics is conceptually even broader than the 





my understanding, cultures are not always dominated by sets of traditional ways 
anymore.  
Moreover, how is the image of mathematics problems portrayed within the image of the 
curriculum as cultural reproduction? 
The Impact of the ‘Cultural Reproduction’ Image on Mathematics Problems 
Cultures as contexts for the problems 
Supervising my bachelor students to do their ethnomathematics and RME 
research was not easy for me to do when we, the students and I, came to 
designing the problems for assessing primary school students. However, the 
RME approach made it a little bit easier because we started the lesson with a 
local context. Considering the path of vertical mathematization which students 
should walk along, we had to be careful in choosing learning tools, mathematics 
representations, and number shifting towards abstraction. I recall that the 
neatest job we had done was within a context of playing the dhakon (in order to 
know how to play this game, you can refer to a story titled My colourful pre-school 
childhood in Chapter 1). 
We taught children how to play this almost extinct traditional game as a 
mathematics activity during the lesson. We explained the rules of the game and 
had a mathematics worksheet we designed related to the match. Such hands-on 
activity made them very enthusiastic students in our classroom.  
The mathematics goal was to teach children how to do the basic arithmetic, 
namely, mixed operations. The Dhakon consisting of 7 small recesses assisted 
children in carrying out pattern multiplication by 7s because each small recess 
contained 7 seeds. The amount of the seeds should be as many as a number of 
recesses. However, to instill the concepts of 
doubling, we could no longer use this 7 
pattern in the assessment. Thus, we modified 
the pictures of the dhakon in student 
worksheets with a variety of 3 to 10 small 
recesses as mathematics problems. Thus, 
mathematics representation and imagery 
took the dominant roles in the assessment. 
If one intention of mathematics education is to reproduce the culture, then mathematics 
problems would be enriched by cultural contexts. As expressed in the story above, the 
focus of the problems was not in the existence of the culture. It was more formed by the 
mathematics trajectory rather than by understanding the culture. However, by using 
such a cultural image we might help to regenerate Indonesian culture in our current 





appear in the context of mathematics problems, which I hope may respectively bring 
cultural and spiritual consciousness to Indonesian youth engaged in mathematical 
learning. In short, the curriculum image as ‘cultural reproduction’ brings a consequence 
to the mathematics problems that should be contextual and in some cases might use 
imagery.  
IMAGE 7: Curriculum as Social Reconstruction 
Social mathematician 
By these overall images of the curriculum which I had so far envisaged, 
sometimes I wanted to do something that was more real than realistic. I was 
eager to know how mathematics could contribute to solving some current 
issues happening in my country. A project, such as carrying out city planning to 
solve one of Surabaya’s, my hometown’s, problems could probably be arranged 
for my geometry classes. Such a project would be more desirable and 
challenging both for my students and me. However, this dream lived only in my 
imagination and I could only make a survey and data collection in my Unit of 
Chance and Data for addressing diversity in my department. Disappointingly, I 
did not follow up the study to engage the students in how to deal best with 
diversity. It was again only a dream. I woke up and left it behind.  
From the time I met Bill Atweh, my first supervisor for my Ph.D. study, I 
started becoming more optimistic about realizing my dream. One day in his 
office at the SMEC (Science and Mathematics Education Centre) building at 
Curtin University, we discussed my Ph.D. proposal. I made a plan to continue 
my master’s thesis, researching primary school spatial ability within the RME 
approach. Bill challenged my view with questioning, “Do you think there is one 
suitable approach for teaching mathematics to all students in all the different 
areas of this world?” I was silent. So far I was learning RME as a suitable 
approach for teaching students in general mathematics with much creativity, 
rich and meaningful contexts, and critical thinking. However, was it adaptable 
for all students around the world? I had not thought much about it before. 
Then, Bill drew a line in his book, 
 
 
“For many years, I had drawn on my research in social justice. Reflecting on 
this, I saw myself becoming more like a sociologist than a mathematician”, he 
explained the meaning of his line. I was stunned and was thinking about its 
meaning. Mathematics for social justice was a new idea for me at that time. 
Anyway, looking at today’s world, the idea seemed quite promising. 





That day was the first time I became aware of 
the notion of mathematics for social justice. The 
idea forced me to reconstruct my curriculum 
image and added a ‘social reconstruction’ line as 
consideration in the web figure of my 
curriculum image. Schubert asserts that this 
image was driven together by a dream for 
building a better society. Since school is a part of society, then school also has to have 
an agenda of knowledge and values for students and prepare them as agents of change 
for a better society in the future. The social reconstructionists believe that this agenda of 
changing society can have a broader impact if we can insert it in all subjects we teach at 
the school, including mathematics, rather than simply adding it on to the curriculum 
(Jenks, Lee, & Kanpol, 2001). Jenks et al. call this a transformative approach which can 
empower students to have perspectives of equity and social justice also within a 
mathematics curriculum. 
Eric Gutstein (2006) in his book, Reading and Writing the World with Mathematics: 
Towards a Pedagogy for Social Justice, brings inspiration to mathematics teachers on 
how the changing agenda could apply in our mathematics classroom. In this world, we 
see much injustice, damage caused by humans, trickery and social inequity. In this 
curriculum image, it is possible for school mathematics to contribute to awakening 
students about social conditions and to train them to be able to encounter, overcome, 
and address the problems. Thus, they will be better prepared for a future generation to 
criticize and have solutions to problems faced by the world they live in. 
The Impact of the ‘Social Reconstruction’ Image on Mathematics Problems 
The anti-smoking campaign in the mathematics classroom 
Smoking is broadly known as having harmful effects on the smoker and 
her/his surroundings. Mostly, the undesirable impacts of smoking can be 
proven mathematically. This idea led my postgraduate colleague to write her 
master’s thesis about this issue. She designed mathematics problems using the 
subject matter as a context and asked her students to think about the 
destructive effects of smoking on their health, their finances, and their 
environment. She asked the students to calculate the disadvantages of smoking. 
At the end of a series of mathematical activities that she designed, students 
became aware of the harmful effects of smoking and gave her positive feedback 





Mathematics assessment is full of reconstructive agendas and teachers must be aware of 
the latest issues in the community. To be able to bring such social sensitivity to bear and 
insert it in the context of mathematical problems, teachers should also be in agreement 
with Indonesia’s shared values, beliefs, and wisdom as a nation. As a consequence, we 
need teachers to have an even wider range of competencies with multi-literacies and 
abilities in our mathematics classroom. Such teachers might be able to create and design 
a series of powerful contextual mathematics problems with a social reconstructive 
agenda. 
A mathematics problem could strengthen the image that students have of social and 
political conditions and reveal these circumstances to be discussed in our mathematics 
classroom as the contexts, like that I presented in the story. I believe that the study of 
arithmetical numbers has the capability to empower students’ social consciousness. For 
example, in the Anti-Smoking Campaign context, when students calculate the price of a 
pack of cigarettes and compare it with family needs, such as paying school fees for a 
month, they are likely to become dismayed in looking at the amount of money their 
parents spend on smoking. It might change the students’ perspectives and enrich their 
reason to persuade their parents not to smoke and stop themselves from ever starting to 
smoke.  
Comprehensive images of the disadvantages of smoking could appear within a series of 
mathematics lessons and assessment. These might bombard students’ minds with one 
certain message, which is ‘smoking should be limited’ at least for two reasons, namely 
for the good of society and out of self-interest. 
IMAGE 8: Curriculum as Currere 
Transforming curricula: in which I begin the entire story 
Although my teaching experience has been mostly in higher education, I had 
never touched on the theory of adult learning. It did not concern me until I met 
my supervisor, Professor Peter Taylor, and we discussed Mezirow’s adult 
learning theory. Mezirow’s transformative learning theory considers the frame 
of reference as a learning indicator, both for considering learners’ pre-
knowledge and for indicating the structure of the learning process. However, 
the innovative part is self-awareness as learning and the involvement of the self 
in learning experiences. It emphasizes the critical self-reflective process of each 
learner and how as a student we realize that transformative learning is emerging 






In my journey so far on understanding curriculum, I had never before had such 
great self-consciousness. I had thought that curriculum consisted of content, 
teachers, students, society, not about me as an individual. One day when I sat in 
a class on Transforming Curricula and learned about Schubert’s images of 
curriculum, I grasped a vision that curriculum was not only about others and 
the world, but it was indeed also a vision of self, including the self in me. 
The last snapshot of Schubert’s images of 
the curriculum is curriculum as currere, 
‘the running of the race’. While the word 
‘curriculum’ is a noun meaning race, 
currere is the verb meaning the running of 
the race. Pinar (2011) argues that the verb 
form currere implies dynamic meanings 
involving action, process, and experience. 
The curriculum requires learners to reconstruct their subjectivity and social life 
experiences. Although I consider this image only played out in a small portion in my 
entire curriculum image, it has had a very big impact on me personally. It has 
empowered me to let emerge a higher self-consciousness about my whole curriculum 
understanding. It provides a guide that leads me back to where I began with my stories. I 
have developed an autobiographical understanding about mathematics problems in 
context. For me, this appears to constitute a significant step forward in my thinking 
about myself as a learner and as a professional educator. 
This image of curriculum emphasizes self-reconceptualization in which students become 
aware of their frames of reference and their changes during the learning process. Then, 
autobiographically each student can develop their understanding of a particular topic 
discussed in the classroom. To what extent does mathematics play a role in this image? 
Can mathematics be taught using an autobiographical approach? 
I feel that I cannot agree more with critics of this curriculum image when they say that 
such an image is impossible to be achieved in a big classroom with young children. 
From my perspective as a primary mathematics educator, I think that this critique makes 
sense because Indonesian children are not used to writing about themselves at an earlier 
age. However, as a prospective teacher educator, I believe that this approach is certainly 
suitable for higher education. As I imagine it, some of my undergraduate students had 
had more experience with primary school children as private teachers even before they 





teaching them in the classroom can be considered as students’ pre-knowledge in 
teaching. Furthermore, they can as well share all their feelings about mathematics. 
The Impact of the ‘Currere’ Image on Mathematics Problems 
An autobiographical perspective in assessment 
One day before entering the classroom, I prepared a short questionnaire for my 
students. It was the first day of the semester and I wanted to expose my 
students’ pre-knowledge about mathematics. I believed that they had a prior 
understanding of the topics I was going to discuss in the class that day, but I 
needed more information about their understanding. The questionnaire 
contained open questions but required mathematics understanding instead of 
an expression of their feelings and anxiety about mathematics. I tried to neglect 
these common facts and convinced myself that I could make them fall in love 
with mathematics. I read each question to the whole class, and I gave them 
time to write down their answers on paper. I did it with all the classes I taught 
that semester. I had no time to read all the results carefully though. I just felt it 
was important and I could not rely on my dominant objectivity as a 
mathematician. I thought that the only thing to ensure their success in teaching 
mathematics to young children was their ability to master mathematics 
concepts. I did not see that there was a need for bringing subjectivity to bear in 
this case until I supervised some internship students. 
Sixth-semester students had an obligation to do an internship for about three 
months at a school, and at the end of the program, they had to write a report. 
Nevertheless, I felt something was missing every time I read students’ 
internship reports. During the supervision at school, most of them talked 
actively about their interesting experiences at school; including their feelings, 
their process of grasping an understanding of students, workplace environment 
as a teacher, their desires for teaching, and their struggles in adapting their 
university knowledge to school conditions. I expected such a subjective 
individual story to appear in the report, but unfortunately it was not there at all. 
It was more interesting talking with them and giving them feedback during the 
internship rather than reading the objective report they had written. 
I remember how interesting it was listening to my internship students’ stories about 
their teaching mathematics experiences at school, rather than reading their written 
reports. I could know more about how they felt about mathematics and how the way that 
they learned mathematics in the past influenced to a considerable extent the way they 
taught the subject. In their reports, I could not find their subjective images of their 
learning processes during the internship. Both the questionnaires that I had developed at 





my ways of assessing what were their main curriculum images in relation to the 
curriculum image as currere.  
Schubert provides an example of how assessing students through this curriculum image 
can be done autobiographically. Students can demonstrate their understanding of who 
they are, as well as how and what knowledge they have developed. Meanwhile, 
teachers’ feedback to their students can be given through written or oral expression 
which seems more a method of guiding their students’ reconceptualization processes. 
Pinar (2012) calls this “self-reflexivity” in which students can demonstrate themselves 
and their understandings. More specifically, Pinar (1994) formulates the 
autobiographical method into four steps: “regressive” (returning to the past), 
“progressive” (imagining the future), “analytical” (examining the gap between the past 
and the future), and “synthetical” (conceptualizing the present). However, how could 
this possibly apply to mathematics problems? 
As stated in my written story, I am not entirely comfortable with such an approach 
because it might not be suitable for designing content-based mathematics problems. 
Nevertheless, research indicates that for adult learners, an autobiography is a proper 
approach to assessing their current understanding which is mostly influenced by their 
previous learning experiences. Bekdemir (2010) states that experience learning 
mathematics in the past, including the way their teachers taught them mathematics, can 
affect students’ attitude towards mathematics and their way of teaching it. Further 
research finds that those experiencing less mathematics anxiety during school are more 
confident pre-service primary teachers when teaching mathematics at school (Bursal & 
Paznokas, 2006).  
A student-written journal seems like a useful example to promote the activation of this 
image. Borasi and Rose (1989) reveal the advantages of this method in the mathematics 
classroom of college students in the USA. The journal is effective in exploring students’ 
mathematical understanding and feelings towards mathematics which can help teachers 
to decide on appropriate treatment based on individual needs. In short, in my future 
mathematics classroom, I am planning to assess my students’ mathematics ability and 
attitude using this autobiographical approach so that I can better understand their 







IN A NUTSHELL 
After discussing these eight images of curriculum and analysing their possible impact 
on mathematics problems, I feel that the last image of curriculum brings all the stories 
back to where I began. Curriculum as currere affirms my decision to use 
autobiographical stories to map my growth as a professional educator. It provides 
evidence over time about how my experiences shaped my curriculum images. On the 
one hand, it makes me realize that this autobiographical method shapes my own 
curriculum image, and on the other hand, it also leads me to find reasons for bringing in 
‘art-based critical auto|ethnography’ which I call ‘integrative auto|ethnography’ as part 
of my methodology in this study (see Chapter 4). 
To conclude, we can simplify the discussion into focussing on the needs of context in 
mathematics problems. We can see from my experience how the progressive images of 
curriculum require the use of context, whereas the traditional images of curriculum do 
not. Apparently, curriculum as ‘experience’, ‘intended learning outcomes’, ‘cultural 
reproduction’, ‘social reconstruction’, and ‘currere’ strongly require contexts to be 
created to accommodate mathematics problems. Meanwhile, traditional images of the 
curriculum such as ‘content and subject matter’, ‘programs of planned activity’, and 
‘discrete tasks and concepts’ do not necessarily require context. However, according to 
my experience, images of the curriculum as ‘planned activity’ and ‘discrete tasks and 
concepts’ seem to need to place mathematics problems in a real-life context, due to the 
effects of RME in enriching my understandings. So as an impact, these two images 
might enrich the images of mathematics problems with contexts that are not necessarily 
required. In the end, all these understanding have shaped my curriculum images as 
shown in Figure 2.2. 
I feel grateful that during my journey so far I have experienced all Schubert’s images of 
curriculum existing in mathematics education, and each of them has specific impacts on 
mathematics assessment. I wonder about mathematics curriculum images in Indonesia 
and which images dominate it, and do they follow side by side with respective images 














In Chapter 3, I discuss my journey of understanding the images of mathematics 
education in the Indonesian primary school curriculum, including the images of 
mathematics problems. This study allows me to analyse the current Indonesian 
curriculum, and in doing so, I provide some evidence of the dominant images of 
assessment from my autoethnography, interviews with my initial participants, and 
student mathematics books. 
  





C H A P T E R   3 
ANALYSING THE CONTEXT OF MATHEMATICS PROBLEMS IN THE 
HISTORY OF INDONESIAN PRIMARY MATHEMATICS CURRICULUM 
In this chapter, I analyse the image which dominates our curriculum development in 
Indonesia using Schubert’s images of the curriculum as a reference point and the same 
visual web representation which I presented in Chapter 2. Then, I auto|ethnographically 
narrate the discussion and demonstrate how the various images of curriculum impact the 
specific image of our mathematics assessment. 
In attempting to analyse images of the primary mathematics curriculum in Indonesia 
over time, I start with the existence of mathematics education in schools during the 
Portuguese, Spanish, Dutch and Japanese colonisations. I also present some evidence 
that mathematics was taught as a compulsory subject in schools during that period. 
Although at that time school attendance was only for noble people and most indigenous 
people did not get school education, I think that it is still necessary to discuss this issue 
since the education system during the colonization era still affected education after 
Independence. 
Prior to the discussion of formal mathematics at school, I want to create a snapshot of 
mathematical use in the time before the colonialists came to the archipelago in order to 
show how the shift from informal mathematics education to formal mathematics 
education happened in Indonesian society. 
PRIOR TO THE COLONIAL ERA: THE USE OF CONTEXTUAL 
MATHEMATICS IN NUSANTARA 
I prefer to use the word ‘Nusantara’ for 
the archipelago instead of ‘Indonesia’ in 
discussing the topic prior to independence 
because Indonesia was declared as an 
independent country only in 1945. In the 
past, as mentioned in the main ancient 
native sources such as in Nagara-Kertagama during Javanese Majapahit era, the word 
‘Nusantara’ defined the broader region including Malaysia, Brunei Darussalam, 
Southern Thailand, the Philippines and Singapore (Anwar, 2016). Nevertheless, in 





become a popular term to define the area of Indonesia since Ki Hadjar Dewantara and 
other education national figures used the term in 1920. 
In Nusantara at the time prior to the colonial era, there was no formal school system so 
no context in which mathematics could be taught formally. The school system was set 
up only after the arrival of the colonialists. Before that era, there is no evidence how 
Nusantara people learned mathematics or arithmetic. It was the time when three 
religions (Islam, Hinduism, and Buddhism) entered Nusantara through trading. Before 
these religions entered Nusantara, people’s beliefs were in animism and dynamism, and 
I could not track how people were educated. Nevertheless, the emergence of religions in 
Nusantara was a trigger to start educating native people. Kelabora (1976) says that 
education under Hinduism was overwhelmingly religious. Meanwhile, the Muslim 
community also emerged and built up a more formal education system through 
Pesantren (a traditional Islamic boarding school education system). In Chapter 7, I 
demonstrate how such a boarding school has inspired and transformed into the modern 
Islamic Integrative School. Although Kelabora mentions that there is no mathematics 
taught as a lesson subject in Pesantren, I argue that basic practical mathematics was 
taught within the contexts of practising some Islamic traditions and values such as 
finding the direction of Mecca, obligation to pay the zakat of 2.5% of income, and 
calculating inheritance (see Chapter 6 for further excavation of mathematics concepts 
through such religious practices).  
However, there are also some records of the use of calculation and measurement in the 
past.  Because of the fortunate geographical position, Nusantara especially Malaka, 
Sumatra, and Java became transit points for traders from Europe, the Middle East, and 
China. In the time of the Islamic Sultanates and the Hindu and Buddhist Kingdoms in 
Nusantara, our ancestors traded using coins and did the measurement with reference to 
parts of the body such as the palm of the hand and the length of the foot. I am sure that 
our ancestors had sophisticated practical mathematical knowledge. Otherwise, a 
spectacular historical building such as Borobudur which consists of precise symmetrical 
measurement could not have been constructed.  
In short, mathematics at that time was indeed taught using indigenous knowledge 
passed from parents to children, and children learned practical mathematical knowledge 
depending on the particular life skill they needed. The Islamic education system also 





practices. These conditions are of a different kind from the current mathematics 
education, especially the context of problems in mathematics assessment. The present 
problem in mathematics teaching is that it is far removed from the idea of directly 
improving children’s life skills and making them aware of the use of mathematics in 
their daily experience.  
In order to track how such a shift from the practical to the formal approach could 
happen in learning mathematics, I traced the thread backward to the era of colonization. 
I found that the current image of mathematics problems is strongly influenced by the 
images of those prevailing during the colonization period which were essentially formal. 
IMAGES OF MATHEMATICS PROBLEMS PRIOR TO INDEPENDENCE 
(BEFORE THE 19TH CENTURY UP TO 1945) IN NUSANTARA 
Nostalgia springing from an old memory 
On that day I had some difficult homework from my teacher. As usual, I was 
never worried because I had a brilliant grandfather who could teach me 
everything, including my mathematics homework. “What is your homework? 
Let me see”, my grandfather would say as he took my book and I sat on his lap. 
“I could not understand how to solve these problems,” I said as I showed him 
my geometry homework. He smiled and replied, ”Oh, dear…let me teach you. 
This was called Ilmu Ukur (Measurement) in my time”. “Granpa…why was it 
called differently?”, I asked him. “Well, the knowledge has developed,” he 
calmly replied. “Did you go to primary school like me, Grandpa?”, I was 
curious. “Yes, of course. I attended primary school in the era of Japanese 
colonization. At that time, primary school was called Sekolah Rakjat (Folk 
School)”. 
My grandfather died in 2010 when he was about 80 years old. I do not know when 
exactly he was born as birth records are hard to trace. It might have been about 1930, a 
reasonable length of time before our independence in 1945. Thus, he experienced a 
school opened by the Japanese colonial power which was made broadly available for 
the ordinary people. It was called Sekolah Rakjat (Folk School). When I remembered 
this conversation, I searched for information about Sekolah Rakjat and found that 
formal mathematics existed at the primary-school level at that time and even further 
back during the Portuguese, Spanish, Dutch, and Japanese colonization periods.  
In the next section, I divide the history of the mathematics curriculum in Indonesia prior 





1500 – 1800: The Portuguese, the Spanish and the Dutch Colonialists 
There is not a lot of evidence of the existence of mathematics contents in the era of the 
Portuguese curriculum. According to Aziz (2011), as with other invaders, the 
Portuguese set up formal education in Indonesia only to support their need for labourers. 
Therefore, I assume there was a need for including basic arithmetic in their school 
curriculum. The Portuguese established a local formal school in 1537 and, looking back 
at the trend of mathematics education in the 16th century, abstract mathematics was the 
dominant type in European schools. However, the first official school was established 
only in the east of Indonesia by the Portuguese, although later the Dutch came and built 
schools throughout the archipelago. 
My grandfather said that mathematics during the Dutch colonization era was taught in 
HIS (Hollandsch Inlandsche School), a primary school with five-year levels which was 
available for noble families only. The Dutch created a social-class-based education 
system which consisted of four different levels of school. According to Thomas (1966), 
the Dutch curriculum was planned only for the first two levels of school for children 
from the highest ranks of society in the Dutch community, and it was simplified for the 
indigenous people. Top-level schools used the Dutch language as the language of study, 
whereas the two lower schools used native languages.  The Dutch categorized the 
indigenous people as the lowest rank of society, and as such, they were not allowed to 
enter any top-level Dutch schools. However, Pondok Pesantren, the Qur’an schools, 
and the Tarekats (a sort of Islamic school that focused on Islamic laws) were providing 
education to the masses (Sirozi, 2004). The students learned mostly about Islam and its 
values, but I could not find any information about whether they learned mathematics in 
these schools, like the students who attend the modern Islamic boarding schools of 
today.  
In short, the Dutch government prepared education for our noble people to strengthen 
their position as colonists in our country. Meanwhile, most locals were left behind and 
were seen as potential unskilled labourers. Even the schools they ran for the lowest 
strata aimed only to produce lower class labourers. However, the Dutch created these 
different strata of schools that might have been inspired by the French, who controlled 






What were the images of mathematics 
problems in the Dutch era? To answer this 
question, I looked back on mathematics 
textbooks from Dutch schools during that 
time because we imported on mathematics 
curriculum from Holland in that era 
(Thomas, 1966), so in my opinion the 
curriculum images would have been similar. 
In his article about Dutch mathematics textbooks during the 18th and 19th century, 
Beckers (2000) expresses how even in the Netherlands the images of mathematics 
curriculum had changed since the 16th century. Prior to the 19th century, when 
mathematicians in the university taught engineering courses, mathematics was not a 
compulsory subject in Dutch schools. It was only taught for future job purposes and was 
considered as a tool instead of an object of study. The image of mathematics was 
dominated by mastering ‘subject matter’ and ‘intended learning outcomes’. This 
curriculum image turned into ‘cultural reproduction’ and ‘social reconstruction’ during 
the beginning of the 19th century. 
1800 – 1850: The Struggles in the Dutch Curriculum also Impact Nusantara 
In the first half of the 19th century, 
mathematics began to be taught in schools 
and the teachers contributed to the design 
of mathematics textbooks for the middle 
level of Dutch schools. Mathematics was 
considered as a crucial subject for 
developing students’ logical reasoning, but 
on the other hand, it was taught in an 
applied manner for job seekers. Therefore, teachers as authors of the books included 
applied mathematics as the orientation in the books. Their purpose initially was to 
encourage students to learn meaningful mathematics that would be applicable and 
useful for their lives. The dominant curriculum image was based upon ‘intended 
learning outcomes’. Nevertheless, in this period teacher at least began to create 
contextualised mathematics problems in the books which afterward triggered more work 





After the French had left Holland, there was a perceived need by the Dutch government 
to shape Dutch children to be good citizens for the future. The image of mathematics 
problems, as ‘intended learning outcomes’, was expanded to include cultural and social 
issues. Teachers began to create mathematics textbooks for the purpose of producing 
‘well-prepared citizens’. Word problems in arithmetic books were integrated with issues 
such as astronomy, geography, the tax system, and even religious contexts (Protestant or 
Catholic) (Beckers, 2000). Meanwhile, the ‘bourgeois’ level of school students 
remained learning mathematics as a ‘subject matter’ image, and most of them 
successfully entered university. The mathematicians in the university used this as 
evidence and to provide the energy to push the image of the mathematics curriculum 
back to a ‘subject matter’ emphasis only. 
1850 – 1945: The Dutch and then the Japanese 
As a consequence, from 1845 to 1920, school mathematics was constrained to 
delivering abstract mathematics content only and teachers were no longer writing 
mathematics books. Instead, the engineer-mathematicians became the school book 
authors and they designed the mathematics textbooks to prepare students to become 
ready for university. They strictly limited the story-based problems and word-based 
problems to be only a small part of mathematics content. They argued that there was no 
need to show connections between mathematics 
and other subjects because it would distract 
students from following the logical 
mathematical reasoning. As a result, the image 
of mathematics problems remained plain symbol 
exercises and a limited number of word 
problems.  
After that period, in the case of mathematics 
education images in Nusantara, it was hard for 
me to find any evidence regarding the primary 
school level. However, from a page of a junior 
high school report from the Dutch colonization 
era in 1921-1922 (see Figure 3.1) we can see 
that there were mathematics subjects in the 





and Algebra) and Meetkunde (Geometry). Dutch was used as the language of education. 
Since Independence, these three subjects have existed in our mathematics curriculum 
but have recently been incorporated in a single subject called Mathematics. Moreover, I 
found no evidence of how the teachers taught these topics in the past and what the 
mathematics problems looked like. I assume that the mathematics curriculum followed 
the adapted Dutch curriculum with the ‘content and subject matter’ image dominant. 
According to De Lange (1996), there was a battle between ‘pure’ and ‘applied’ 
mathematicians about what should be learned at school. For the former, mathematics 
problems should be abstract with closed-ending problems and right-or-wrong answers 
only. 
Meanwhile, during the Dutch period two young Indonesian people established schools 
which attempted to inculcate the spirit of both Islam and nationalism. They were 
respectively Ahmad Dahlan and Ki Hadjar Dewantara. Ahmad Dahlan established the 
Muhammadiyah school in 1914 (Sirozi, 2004) which promoted Islamic values and 
thinking skills, whereas Ki Hadjar Dewantara built his Taman Siswa school in 1922 
(Thomas, 1981) to promote the full spirit of nationalism and local wisdom (see more in 
Chapter 8).  
Later, the Japanese colonizers conceptualized the purpose of education differently from 
the Dutch. When the Japanese colonized Indonesia for 3.5 years, they built a different 
education system. They opened up opportunities for all the local children to go to 
school. Instead of the Dutch Language, they used Bahasa Indonesia as the language of 
education, but they also taught children the Japanese Language. They eliminated 
English and French languages as taught subjects at school because they were their 
enemies’ languages (Thomas, 1966). They also exempted the cost of primary school 
education, which ran for six years. They aimed to educate people to become 
administrative officers to help them in their colonial administrative tasks. As a 
consequence, one of the compulsory subjects was mathematics. As shown in Appendix 
2, of a student report of the school year 2603/2604 (Japanese year), in the Japanese era, 
Berhitung (Counting) was an academic subject taught at school.  
In short, Japan, with its ambition to conquer East Asia, focussed on local values as a 
tool for obtaining sympathy and tried to get rid of the Western influences in their 
colony. In education this was a good sign for the curriculum image movement. For the 





spaces and the chance to promote their agendas of ‘cultural reproduction’ and ‘social 
reconstruction’ for the indigenous people. However, there was still a limitation in this 
reform movement because the Japanese would not permit anything suspicious that 
might threaten their power. Did this limitation to hope impact the mathematics image in 
our school? 
At a glance, it could be said that the 
mathematics problems in the era of 
Japanese colonization were abstract and 
context-free since mathematics education 
was used as a tool to produce 
administrative personnel, as in the 
Portuguese era. Mathematics education 
was likely then to have been dominated by 
the ‘content and subject matter’ image of curriculum. As far as I recall, when I learned 
abstract mathematics in my childhood, my grandfather said that he had learned and 
solved similar mathematics problems but with different names. So, the mathematics 
problems might have remained abstract and context-less during the Japanese era.  
In a Nutshell 
To conclude, the image of the mathematics curriculum in Indonesia during the Dutch 
and Japanese periods varied but primarily followed the Dutch adapted curriculum and 
the political interests of the Dutch and Japanese invaders. This impacted the image of 
mathematics problems taught in schools. The image of the curriculum and mathematics 
problems adopted for Indonesia changed over time. It started with a traditional ‘subject 
matter’ image of curriculum and was followed by a movement to include ‘social 
reconstruction’ and ‘cultural reproduction’ images in order to strengthen and shape a 
nascent Western-style society. This movement evidences how Western culture and 
Christianity were introduced to my country through the imported contexts of 
mathematics problems. Just before the independence era, the mathematics curriculum 
image turned back to ‘content and subject matter’, mastering concepts and rigid 
‘intended learning outcomes’ for redefining a better society. The domination of this 
mathematics image in curriculum and assessment remained virtually unchanged in the 
post-independence era and was rarely criticized since it had become a national norm. 





curriculum, and this belief continued to impact curriculum design after our 
independence. 
The following  figures (Figure 3.2) provide visual representations of the movement of 
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IMAGES OF MATHEMATICS PROBLEMS IN THE POST-INDEPENDENCE 
MATHEMATICS CURRICULUM 
After we had driven out all the colonizers from Indonesia and had established our 
national education system, the following discussion of Indonesian curriculum history 
demonstrates how our education system was nevertheless initially influenced by a 
combination of Dutch and Japanese styles. 
A map of curriculum changes in Indonesia since our independence in 1945 is shown in 
Figure 3.3. Specifically, Soedjadi in Chapter 2 of the book about the History of PMRI 
(Suryanto, 2010) divided the history of mathematics curriculum into four eras: (1) 
before 1975, (2) the era of modern mathematics, (3) the 1990’s back to counting era, 
and (4) the ‘integrated’ era. In the last era, according to Sembiring (2010), a shift in 
teaching paradigms in mathematics education occurs from a teacher-centred to a 
student-centred approach. 
I use these four eras to discuss images of the mathematics curriculum in the post-
independence period as presented in this subchapter: (1) before the 1975 curriculum, (2) 
the era of modern mathematics 1975 to 1984, (3) the 90’s era, and (4) 2000 up to now. 
Before the 1975 Curriculum 
Before 1975, the Indonesian government designed two different curriculums and two 
preparation plans for designing curriculum. They were the 1947 Curriculum (Lesson 
Figure 3.3. A timeline of Indonesian curriculum development 






Plan Curriculum) and the 1968 Curriculum. In between, there was the educational plan 
in 1964, preparing for the 1968 Curriculum implementation and a pilot project in 1973, 
preparing for the 1975 Curriculum implementation. I would like to register my curiosity 
prior to discussing the 1947 and 1968 Curriculums. If the 1947 Curriculum was the first 
official Indonesian National Curriculum, what happened with the image of mathematics 
education in Indonesia just after the independence in 1945-1946? 
In 1945 – 1946: Images of Invaders in the Mathematics Contexts 
In 1945, there was a chaotic situation because although the Japanese surrendered and 
left Indonesia, the Dutch returned with military aggression until 1949. Nevertheless, a 
group of our founding fathers took the opportunity in the middle of this chaos to declare 
our independence on August 17th, 1945. Through their aggression, the Dutch showed 
their opposition to the independence declaration. Their opposition was even written into 
Dutch history. I recalled when I was in the Netherlands that most of my Dutch friends 
acknowledged from their school lessons that the year of Indonesian independence was 
1949 when they, at last, finished their aggression and left Indonesia for good, not 1945. 
However, there was resistance from our nation including the revolution in Surabaya 
under Bung Tomo’s command as mentioned in Chapter 1.  
So, what happened to our educational condition during the interim period? Was the new 
Indonesian government stable enough to take control of our education policies? 
Otherwise, did the Dutch armed forces monitor the school system in the new Republic? 
According to Thomas (1966), in these 
transition years the Dutch took over the 
educational control in the major areas of 
Indonesia using the existing colonial 
model of schooling. However, the new 
official Indonesian government shaped the 
school concepts and the first Indonesian 
Minister of Education, Ki Hadjar 
Dewantara, emphasized the local cultural agenda in the curriculum. Thus, although the 
education system remained the same as during the time of the colonial era, school 
cultures were changing. Instead of using the Dutch language as the formal instructional 
language at school, teachers preferred continuing the Japanese system in education by 





unifying language in the archipelago. Schools focussed on learning about local history 
and culture rather than about the Dutch and Japanese cultures. The Indonesian 
government clearly had ‘social reconstruction’ and ‘cultural reproduction’ agendas in 
mind for inclusion in the education. Regardless of the use of Bahasa Indonesia in the 
education system, however, there was no evidence in this short period whether these 
agendas had had further influence particularly regarding contextualizing mathematics 
problems. The plausible assumption is that we were still dominated by the main 
concepts of the imported Dutch mathematics curriculum, which during that period 
strictly concentrated on a ‘subject matter’ image and ‘intended learning outcomes’ for 
employment-related purposes. 
The 1947 Curriculum: Independence Expressed 
When we established our first curriculum after independence, we adopted the Dutch 
term Leer Plan (curriculum), translated in Indonesia as Rentjana Peladjaran (Subject 
Plan). This curriculum was first developed in 1947 but due to the chaotic situation of the 
Dutch aggression we could not implement it officially until 1950 (Aziz, 2011). The 
government introduced Pancasila (see Chapter 1 for the texts of Pancasila) as the base 
philosophy for designing the curriculum and eliminated all the remnants of the invaders’ 
influence, especially in Language and History lessons. President Soekarno even 
objected to the American involvement in this early establishment of our education. The 
main aim of the new Indonesian curriculum was clearly to strengthen the sense of 
nationhood and educate people to acquire at least a basic level of education.  
Where was mathematics positioned in this school curriculum? Was it considered as a 
tool to reinforce the agenda of nationalism or only as basic knowledge? 
In the 1947 Curriculum, the focus of 
teaching and learning in class lesson plans 
consisted of concentration on two lists; a 
certain duration of each lesson and outlines 
of the teaching content and subject 
materials (Nur and Madkur, 2014). The 
government chose selected courses in the 
curriculum agenda which they considered 
essential for students’ everyday life. Mathematics became one of the compulsory 





understanding. It was called traditional mathematics which focussed on abstract 
concepts and solving abstract problems without connecting them with daily problems. 
At primary school level, it was taught in a certain order, which started with numbers and 
counting. Observing these characteristics, I consider that the image of the mathematics 
curriculum and its assessment attempted to combine the image of the curriculum as ‘a 
program of planned activity’ and the domination of a ‘content and subject matters’ 
image. Nevertheless, some researchers (Laksana, 2014; Nur and Madkur, 2014) noted 
that the revision of this curriculum in 1952 included connecting school subjects to 
everyday activities. This change enriched the image of the curriculum as ‘experience’, 
even though the implementation in mathematics textbooks included very few general 
word problems compared with the abundance of abstract mathematics problems. It was 
at least a step in providing more context in the mathematics curriculum. 
The 1968 Curriculum: An Ideology War Brought Context into Mathematics Problems 
The 1947 Curriculum and its revision versions were further revised in 1964 and 1968. 
These curriculums brought a social reconstruction agenda mostly designed by The 
Communist Party of Indonesia (PKI). According to Thomas (1981), since President 
Soekarno officially changed the Minister of Education to Prijono in 1957, as a 
representative of the Communist Party Prijono attempted to change the basis of national 
education. The proposed change was from using Pancasila as our educational 
philosophy to Panca Wardhana (Five Developments, namely: morality and religious 
beliefs, intellects, emotional and artistic lives, manual skills, and physical health). This 
change was enacted in the period 1959-1960. Although Prijono was demoted and these 
principles were rejected by Muslim leaders and non-communists because they 
eventually excluded Almighty God (the first principle in Pancasila), these principles 
were broadly applied by educators and, later on, became incorporated in the 1964 
Curriculum. This 1964 curriculum was broadly known as Rentjana Pendidikan 
(Educational Plan), the official preparation for a national curriculum in 1968. At 
primary school level, this type of curriculum emphasized knowledge as well as practical 
and functional activities.  
After Soekarno’s era was over and Soeharto came to power in 1967, there was no place 
for PKI in Indonesia. In this era, known as the Old Order, the educational movement 
brought a political agenda aimed at demolishing the communist agendas including those 
in education. In 1968, Soeharto brought back Pancasila rather than Panca Wardhana as 





categorized subjects into nine main subjects, including mathematics and all these 
disciplines were taught in a theory-based manner. According to Aziz (2011), these 
selected subjects for primary school included moral and national ideology (Pancasila), 
basic knowledge such as Mathematics, Indonesian language and the local languages, 
and other topics such as basic science, social science, foreign languages, art, handicrafts 
and health education. 
Although mathematics was taught with the same image based on the previous 
curriculum, did the government agenda impact the image of mathematics problems at 
that time?  
To answer these questions, I found evidence of old mathematics books used before 1975 
on the internet which were still based on the 1968 Curriculum (see Figure 3.4). In the 
books we could clearly see the existence of story problems. I noticed an interesting 
Before 1972 In 1973 
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finding that there were differences between story problems designed in the books 
produced before 1972, in 1973, and in 1974. I could identify the years of the books 
through their Indonesian languages because we changed our Indonesian spelling in 1972 
(Lindsay and Liem, 2011). So, I was able to determine the first figure being before 1972 
which used the old Indonesian spelling. From the sources, I found the second figure 
from 1973 and the three figures from 1974. It is interesting to note that the government 
at that time revised and updated book contents each year.  
Contextual problems in 1973 consisted of a cultural reproduction agenda by including 
Islamic religious festivals, while the ones in 1974 were more closely aligned with the 
agenda of social reconstruction compared with those in previous years.  The social 
reconstruction agenda was more obvious in the 1974 images than other images. In the 
1973 image, the mathematics exercises were arranged and included both abstract and 
word problems. Moreover, the word problems were not arranged in order to develop a 
story flow. Meanwhile, the story problems in the 1974 images were classified into big 
themes and brought moral and social messages. As examples of the images in Figure 
3.4, they were respectively arranged under themes; Bencana Alam (Natural Disaster), 
Tukang Jahit (Tailor), and Pemberantas Lintah Darat (Against Loan Sharks). In each 
theme the problems were arranged in order and shaped a story to achieve the moral and 
social learning targets according to the given themes. 
I believe these examples relate to the first Indonesian five-year plan in Soeharto’s era. 
The plan involved a coverage at “infrastructure and sectoral development and [said that] 
the purposes of education were to increase human capital” (Duflo, 2000). Dufflo added 
that to achieve this purpose the government launched SD INPRES (presidential 
instructions primary schools), established in 1973. Between 1973 and 1978, they built 
more than 61,000 primary school buildings with a capacity of about 500 children in 
each building.  
In short, during the refining and 
implementation of the 1968 Curriculum 
there was an ideological battle between 
communism and Pancasila. This battle was 
resolved by the inclusion of the five 
principles of Panca Wardhana along with 





Almighty God. In my opinion, the battle impressed two images of the curriculum as 
‘social reconstruction’ and ‘cultural reproduction’. Also, looking at the composition of 
mathematics problems in the images, mathematics still had a strong image of an 
essential subject to study at school. I have been quite surprised finding the facts through 
this narrative inquiry, that the development of curriculum in my country has always 
been laden with political interests and agendas since the beginning of the Republic, and 
even prior to our independence proclamation. 
Era of Modern Mathematics (1975 – 1984) 
In this time, there were two curriculums developed, namely the 1975 Curriculum and 
the 1984 Curriculum. Both curriculums were designed and implemented in Soeharto’s 
era.  
The 1975 Curriculum: Modern Mathematics Unconcerned about Putting Contexts 
into the Problems 
I was born in 1981, before the government in 
Soeharto’s era designed the 1984 Curriculum. It means 
that, at the time of my birth year, schools were working 
with the 1975 Curriculum and the Department of 
Education and Culture launched mathematics books for 
the primary levels like those in the picture. They were the mathematics textbooks for 
primary schools in 1981-1983. The books evoke my childhood memories. The contents 
are as exactly expected from the covers. I was learning to solve mathematical problems 
for the first time at four years old with these books. They contain only abstract 
mathematical problems as told in my story in Chapter 1 and no story problems inside.  
According to Theisen (1990), the previous curriculum was criticised because of its 
‘insufficient contents’ so that the Curriculum 1975 restructured it and refined it with 
complete instructional sets of teaching and learning materials. This curriculum brought 
greater standardization materials and was augmented with more contents. As a result, 
there was no room for rich contextual problems, and the images of curriculum ended up 
with only ‘content and subject matter’. Meanwhile, the standardized materials kept 
teachers busy with designing lesson plans to fulfill their administrative duties. Another 
image of the curriculum during this time appeared as ‘discrete tasks and concepts’. 
Teachers developed curriculum with a ‘lesson unit’ approach so that in each subject 





Purposes’, subject matter, learning tools, teaching and learning activities, and 
evaluation. Theisen states that this curriculum was criticized because it only kept 
teachers busy completing administrative requirements in every teaching unit, instead of 
concentrating on how best to present the lessons to the students.  
However, the other image of the curriculum was dominated by the subject matter 
images so that the combination of these two images was leading educators far away 
from the aims of education at that time, which was to produce good citizens in the 
country. The only promise made by this curriculum was that it provided ‘better 
preparation’ for students to get ready for more advanced mathematics in secondary 
school and later on in tertiary education (Kilpatrick, 2012). What was exactly leading 
this dramatic change? 
According to Mailizar et al. (2014), in 1973 the Indonesian government started adopting 
‘new math’ or ‘modern math’ by translating “Entebbe Mathematics Series” (Williams, 
1971) developed in America and the UK in the 60’s. It was originally a project for 
African countries and produced complete series of teaching materials including 
mathematics textbooks. The Organization for Economic Cooperation and Development 
(OECD) stimulated the development of this new mathematics by conducting a series of 
seminars and conferences in Europe and North America. In the end, the new 
mathematics was broadly adopted across the world, including in Indonesia. Especially, 
at a primary school level, the aim was to reform the mathematics content in the 
curriculum and made it more advanced and academic, and abstract mathematics formula 
should be taught before the concrete problems (Kilpatrick, 2012). In other words, the 
mathematics became abstract and full of theoretical content in this curriculum. It 
strongly influenced the image of mathematics assessment which had no more words in 
its exercises, but contained only abstract problems with various levels of difficulties.  
Then, what was the 1975 curriculum mandate? Is this 1975 abstract mathematics 
aligned with modernity? 
This massive curriculum reform received criticism from many mathematicians around 
the world which had adopted this new reform.  Freudenthal (1978a) collected evidence 
from many researchers in OECD countries, where the new mathematics had been 
applied exploring its success or failure. In the book, mathematics education analysts 
from Australia (Blakers, 1978), Bangladesh (Sharfuddin, 1978), France (Revuz, 1978), 





Iran (Rostami, 1978), the Netherlands (Freudenthal, 1978b), Nigeria (Ohuche, 1978), 
Poland (Ehrenfeucht, 1978), Sierra Leone (Williams, 1978), Sri Lanka (Gunawardena, 
1978), Sudan (Sawi, 1978), Thailand (Purakam, 1978), USA (Fey, 1978), and West 
Indies (Wilson, 1978) reported their experiences and struggles of educational systems in 
each country adopting this reform. Kline (1958) shows strong objections to the modern 
mathematics because he disagreed that if children accepted abstraction in their early 
ages and if this modern mathematics entirely replaced the traditional mathematics it 
would lead our education to waste by preparing all children to be mathematicians while 
not all of them would be capable of achieving such an advanced level. 
Contrasting this view, Armanto (2002) argues that the teaching 
and learning processes in this ‘modern mathematics’ era in the 
Indonesian 1975 curriculum was not modern at all. Teachers 
taught mathematics in a conventional way. Simple and abstract 
arithmetic was taught through children imitating what the 
teachers did. The teachers expected the children to master the 
basic skills of arithmetic after they finished six years of primary 
school. It emphasized the combination of two images of the curriculum as content and 
subject matters and discrete tasks and concepts. 
The 1984 Curriculum: Modern Mathematics, International Learning Theories and 
Technology 
In 1984, the government emphasized a set of educational theories in mathematics 
teaching and learning to try to make students more curious about mathematics 
(Armanto, 2002). Another trigger of curriculum change in this era was impacted by 
teaching and learning theories such as Piaget, Bruner, Ausubel, and Gagne, initially 
introduced into Indonesia. As a result, the 1984 Curriculum brought a process skill 
approach to curriculum reform. Some people said that it resembled an enhanced the 
1975 Curriculum. The government designed the 1984 curriculum by using the Student 
Active Learning (SAL) model in every subject including Mathematics (Fauzan, 2002) 
and the image of the curriculum as ‘planned activity’ slowly emerged. 
When I entered primary school at seven years of age in 1988, we used 
the 1984 Curriculum. Mathematics books at that time looked different 
to the mathematics learning books of my preschool time. Inside, there 





recall that there was a sign CBSA (Cara Belajar Siswa Aktif) in every book, which 
meant Student Active Learning (SAL). Unlike the 1975 Curriculum which avoided the 
use of teaching tools (Armanto, 2002), in this school curriculum I remember my third-
grade teacher taught me how to count by tens using wooden sticks. We made groups of 
tens of the wooden sticks to simplify our counting methods and develop our counting 
strategies. However, that was the only learning tool I remember using during my 
mathematics learning in primary school.  
When I reflect on my primary years, I do not remember my primary school teachers 
asking us to work in groups and discuss topics. Mostly, if our classroom was a bit noisy 
our teacher would turn around and stare at us as she was writing on the blackboard. It 
was enough to quieten us down immediately. When my teacher finished making notes 
and wrote mathematics problems on the blackboard, she would ask me to watch my 
friends. If she went away, whoever stepped out of their desks or made any noise, I was 
the one who would put their names on the blacklist that would go to the teacher to get 
punished. Recalling that moment, yes we were very active students; active copying 
teacher’s notes and learning to keep silent. If we were a bit noisy the teacher next door 
would come and tell us to be quiet.  
Does this sort of learning environment fit with our ‘modern mathematics’? 
Alternatively, was it simply an impact of implementing modern mathematics? 
Those in favour of modern mathematics argue that we need the new 
mathematics for advancing our technology. One technology used 
during my primary school was a calculator. However, there was 
contestation about the use of calculators in our mathematics 
classrooms. In my primary school, my teachers were always instructing us not to bring a 
calculator to our mathematics classroom. They warned us not to operate the calculator 
while solving mathematical problems. Although technology emerged and was available, 
its use was avoided at school. This was especially the case in primary education because 
educators thought children at this level initially needed to develop their mathematical 
literacy and technology by hands-on experience, and this case a calculator could inhibit 
students’ mathematical thinking process. Practically, during the mathematics lesson, the 
calculator was forbidden, and we were trained to be able to count fluently in our minds. 
At least, that is what I recall my primary school teachers saying. My mathematics 





reasons to skip the chapter about the calculator. The main reason was that it would not 
appear on the test. During the examination, we were not allowed to use a calculator. So, 
even though the chapter was there, it was rarely taught.  
In short, the development of advanced 
technology, and, teaching and learning 
theories from abroad became triggers for 
mathematics curriculum change in 
Indonesia. The contents of mathematics at 
school were enriched and supported by the 
use of technology such as calculators and 
computers. The government added even 
more mathematical content at the primary level such as basic statistics which were 
introduced at the primary school level in this curriculum, even though they had 
criticized the previous curriculum for having too many content elements. As a result, 
there was no changing in the overall image of the curriculum. Although the government 
introduced the SAL approach, ‘subject matters’ and ‘discrete tasks and concepts’ 
images remained to dominate the mathematics curriculum and assessment images.  
Moreover, evaluating students’ content achievement more formally began and it created 
a new atmosphere of competition, highlighting success and failure in our education 
system.  
Contemporary Mathematics Learning (1994 – 1999) 
During this era, Indonesian mathematics educators called the 90’s was 
an era of counting because there was a significant change in the 
primary school curriculum which emphasized students’ counting 
ability. We can see from the picture of a mathematics textbook in that 
era; that there is a sign “Mari Berhitung” (Let’s count) on the book 
cover. I experienced this counting era when I was in 4th, 5th, and 6th 
grades of primary school using the 1994 Curriculum. 
The 1994 Curriculum: International Mathematics as a Status Quo of Modern 
Mathematics in Indonesia 
Experiencing two different curriculums during my primary school, the 1984 curriculum 
and the 1994 curriculum, I was able to observe the differences especially in the content 





pictures and images such as a set of animals, flowers, or balls to visualize number 
concepts and arithmetic processes. Such images did not appear in the mathematics 
books of the 1994 Curriculum. Hanafi and Yuliani (2006) stated that this was because 
the 1994 Curriculum was an ‘Objectives-Based Curriculum’ which was concerned with 
students’ achievement of the learning objectives. 
The objectives-based curriculum tends to be rich with mathematical 
concepts. Erickson (2002) calls this a ‘concept-based curriculum’ in 
which the objectives determine the lower-level cognitive standards, 
identified by words such as list, define, and identify which would 
appear in the lesson plans. Furthermore, the 1994 Curriculum was 
influenced by taking into account the continuity of the materials or 
mathematical concepts learned in each level. My experience as a 
student confirms this. One example is when I was in year 3 of high school, I learned 
about cubes and how to draw their extending faces. I love geometry so much because it 
visualizes all the abstract concepts as meaningful and beautiful drawings. I realize that 
when I did the drawing of a cube in my high school that I had learned the same 
concepts, but it was now getting more advanced. I had learned about cubes since I was 
in the kindergarten. In kindergarten, I played to build something with cubes. In primary 
school, I learned the properties of a cube and its nets. In junior high school, I learned to 
prove simple axioms of the properties of a cube with drawings and in senior high 
school, I learned it algebraically and to some extent trigonometrically, and how to draw 
its expanding surfaces. In short, I feel that the concept was growing increasingly 
difficult when working on mathematics problems. 
Apparently, this concept-based curriculum strengthens the domination of curriculum 
image as content and subject matter rather than refining the image of planned activity 
from a SAL approach in the previous curriculum. The tough mathematics lesson at 
schools happened to mirror the higher competitiveness in the curriculum as shown in 
the cross-national survey by The Third International Mathematics and Science Study 
(TIMSS) under the International Association for the Evaluation of Educational 
Achievement (IEA). The researchers collected data from 50 countries including 
Indonesia in 1994 through to 1995 and released the first international report in 1996 and 
1997 (Martin and Kelly, 1997). In my opinion, the competition emerged identified in 





mathematics in schools. It was only strengthening the status quo of this modern 
mathematics approach.  
Why my government was easily caught in this trap? Where had the idealism of a 
flourishing local wisdom, tradition and nationalism as a nation gone? 
When I think about these critical questions, I am seeking to build a better understanding 
of my beloved country. I see how the meaning of nationalism was changing during this 
period. After 49 years of independence for the 1994 Curriculum planners, it seemed that 
strengthening our national identity was not a priority. Instead, as a nation we put 
significant effort into activity in line with the aim of international competitiveness. 
Involvement in the international educational survey or Olympiads became our desire. 
International mathematics was flourishing in the 90’s and Indonesia always took part in 
Mathematics Olympiads and other competitions, but we never won. When the first 
survey conducted by TIMSS in 1994-1995 was released, Indonesia was unable to 
complete the required reporting steps, so our results did not appear in the first 
international report (Mullis, 1997). We activated only two components in two written 
tests out of seven test components (see Figure 3.5). We missed performance assessment, 
mathematics and science literacy, advanced mathematics, and physics. Those results 
were considered by the Indonesian authorities to be a serious problem for the nation.  
As a result, the Indonesian government designed the 1994 Curriculum and adopted 
developmental mathematics learning models originating in of child psychology to 
balance and cover the abstract mathematical contents. Mathematics content was 
continuously embedded at every educational level and focused on workbook activities. 
The additional timetabling for mathematics lessons in every school seemed essential to 
enable the students to make up the lag in international competition. Although story 
problems were introduced and appeared at the end of each topic, the dry contexts did 
not at all relate to cultural, religious, or social issues. Instead, ‘international contexts’ 
appeared more often in our mathematics problems. In this case, I mean it as a complex 
topic associated with the ‘social reconstruction’ image. The image brought stereotypical 

















These images of curriculum and contexts in 
mathematics problems remained the same 
until early in the 21st century. Although 
curriculum had been changing, the old 
patterns of teaching and learning models, 
especially in the mathematics classroom, 
remained largely the same. The teacher was 
explaining, the students were listening, the 
teacher was providing examples, the students were imitating, the teacher was posing 
mathematical problems, and the students were solving the problems, mostly 
individually. In 2000, the OECD conducted PISA (The Programme for International 
Student Assessment) for the first time to evaluate the students’ reading levels, science 
competencies, and mathematics literacy. PISA has been conducted for 15-year-old 
students every three years and the images of the curriculum as ‘content and subject 
matter’, ‘discrete tasks and concepts’, and ‘agenda for social reconstruction’ became 
even much stronger in the Indonesian context.  





Mathematics Learning Today (2000 – Now) 
This era could be seen as an awakening era in which many educational theories of 
shaping global citizens in multi-cultural contexts have emerged and impacted our 
mathematics education systems. The notions of the curriculum as ‘social reconstruction’ 
and ‘cultural reproduction’ have been brought to attention. These notions have entered 
and influenced mathematics education in Indonesia. They have created battles in the 
pedagogical field and shaped a titanic struggle between the domination of the modern 
mathematics and constructivist and cultural theories in mathematics.  
The first wave of dissemination with this bottom-up approach was through Pendidikan 
Matematika Realistik Indonesia (PMRI), an adaptation of Freudenthal’s idea of RME 
(Realistic Mathematics Education) in the Netherlands. Since 2001, PMRI has caught the 
attention of Indonesian mathematics educators but has also been hotly debated. Rather 
than getting involved in policy games, the founding fathers of PMRI in Indonesia chose 
the bottom-up approach to disseminating this approach. They sent doctoral and master’s 
students to engage in research in the Netherlands to learn RME. Since 2002, they have 
composed doctoral and master’s theses focused on developing the unique characteristics 
of adoption of RME in Indonesian contexts. In 2006, I was one of seven master’s 
students sent in the second wave of the project. I have also been involved in writing 
mathematics textbooks and teachers’ guides for primary school using this PMRI 
approach (Amin, 2014). Although this method is not part of the educational policy in 
Indonesia, the dissemination has brought certain changes in reforming our primary 
mathematics classroom (Sembiring, Hadi, & Dolk, 2008). 
Another approach emerging since the early 2010’s in Indonesia has been 
ethnomathematics, even though the modern protagonist of ethnomathematics, 
D’Ambrosio, introduced this idea to the world in 1984 (Barton, 1996). Indonesian 
scholars have published research on this topic since 2006. In 2006, Tandililing (2006) 
published his work on implementing ethnomathematics in West Borneo, Indonesia.  
Can these bottom-up approaches influence our education decision makers and bring 
changes to our curriculum? Let us have a look together at the images which dominate 
our mathematics curriculum and the contexts of mathematics problems in this era. I will 
limit the discussion here to those related to the 2004 and 2006 Curriculums. The 2013 





The 2004 Curriculum: Competency Based Curriculum 
The 2004 Curriculum was designed giving specific consideration to creative and critical 
thinking and mathematical logic in mathematics. This curriculum was called 
Competency Based Curriculum (KBK: Kurikulum Berbasis Kompetensi). Competency 
in each subject became an essential part of the learning objectives and students needed 
to pass the entire basic and standard competencies as outlined in the curriculum 
documents. Children could not move to the higher level of education if they could not 
pass. Instead, students had to complete remedial procedures. Inadequate purposes of the 
assessment were flourishing and teachers lost their mathematics orientation as well as 
the students because education became assessment oriented rather than educating people 
in a humanistic manner. Fortunately, this curriculum did not last long. In its 
characteristics, the 2004 Curriculum matches perfectly with the image of ‘discrete tasks 
and concepts’. This image dominates the entire figure of this curriculum because the 
purpose of mathematics teaching and learning is regarded only as knowledge mastery 
(Torres, Brett, & Cox, 2015).  
The teachers’ reports on the students’ progress include three aspects of learning, namely 
cognitive, affective, and psychomotor. The national document of development (2007) 
stated that especially for mathematics there should be comprehensive assessment which 
could combine those three aspects of learning because mathematics concentrated more 
on the cognitive aspects so that it was hard to assess the other two aspects separately. 
Furthermore, the standardization of the curriculum made the ‘intended learning 
outcome’ image occur with a focus on formally delivering knowledge and mathematical 
skills.  
Does this dominating image constraint mathematics problem to accord with the same 
image? 
In order to answer this question, I have reviewed a range of typical mathematics 
problems designed under this curriculum assessment task.  
Officially the Department of Education and Culture produced a range of examples of 
mathematics problems for the national examination. The problems were based on the 
Competence Standards for school, which outlined the core mathematical concepts. 
Apparently, the learning indicator determined exactly how the problem should look. As 





find in our traditional markets, and I went through other examples of problems which 
incorporated similar contexts closely related with students’ daily life. However, in the 
real examination abstract mathematics problems still dominated in quantity. 
Why did I choose to discuss the problems in the National Examination? The answer is 
because the purpose of the National Examination in Indonesia has changed since the 
period of the 2004 Curriculum design. Since the government launched The Indonesian 
Government Regulation number 19 (2005) concerning the National Education 
Standards, the National Examination has been aimed at determining the standards for 
students’ graduation. The regulation generally has been applied at all levels of education 
including the primary school level. Mathematics has been one of the compulsory 
subjects in the national examination. This approach has driven teachers, in their 
professional routines, to teach … I mean, ‘to train’ children solving mathematics 
problems which might appear in the examination. If students failed, it was seen as a 
shameful situation for teachers and the school. 
In short, the images of mathematics 
problems in the 2004 Curriculum were 
dominated by ‘content and subject matter’ 
which became dominated by the ‘discrete 
tasks and concepts’ image with a few 
cultural contexts. In my opinion, the 
emergence of the local contexts in our 
mathematics problems in this curriculum 
has been triggered by the dissemination of PMRI approach since 2001. This view is 
strengthened by the inclusion of the PMRI approach in our primary mathematics 
education national document (2007). Nevertheless, this curriculum was not long lasting. 
It only ran for two years before the government made another curriculum readjustment.  
The 2006 Curriculum: Education Unit Level Curriculum (KTSP: Kurikulum Tingkat 
Satuan Pendidikan) 
The KBK curriculum was revised into the 2006 Curriculum with the Education Unit 
Level approach (KTSP). In practice, this implementation was similar to the previous 
curriculum, although it was slightly different in theory. Thus, the two dominant images 
of the curriculum as ‘subject matter’ and ‘discrete tasks and concepts’ remained the 





competency for each subject, and teachers had wider opportunities to improvise in their 
lessons as long as they followed the set standards.  
Did the teachers’ professional performance improve within this tightly standardized 
curriculum? It is a question to be examined critically.  
A thematic approach for the first to third 
graders of primary schools was strongly 
suggested in this KTSP Curriculum. 
Because that was the first time for teachers 
to apply such an approach, they needed the 
training to do so. Unfortunately, the 
government did not provide enough 
training for teachers in how to integrate 
separate competencies in different subjects 
into one theme. So, thematic was just a suggestion without a set application in the field. 
Teachers designed first to third-grade lesson plans thematically, but they felt more 
comfortable teaching the subjects separately (Ain, 2013). The documents were often 
used to fulfil administrative purposes only. This curriculum had remained for about 6 
years. 
Since Indonesia began developing the mathematics curriculum, it privileged 
mathematics as a compulsory subject at school compared with other disciplines. From 
primary school level up to high school level, mathematics has the most lesson hours in 
an Indonesian classroom. Even in the 2013 Curriculum, when many subjects were 
reduced in the primary school, mathematics still flourished and dominated school lesson 
timetabling. We can see the lesson hours for mathematics (Matematika) in Indonesian 


















In a Nutshell 
I found myself immersed in the investigation of Indonesian history of the primary 
school curriculum development. The fact that the images of curriculum and 
mathematics problems in my country cannot be separated from the political interests of 
the dominant ideology was a cause of confusion for school implementation. Each 
change of government structure has influenced a change in curriculum and in a suite of 
supporting educational policies. Therefore, a common anecdote in Indonesia, known as 
‘changing the Minister of Education means changing the curriculum’, is not an 
exaggeration. Since the ‘new mathematics’ has spread throughout the world it has 
dominated our Indonesian mathematics problem images and the images of mathematics 
in the curriculum have been described in different terminology.  
Changing curriculum = changing pedagogical terms 
One day in 2002  
It was my third semester in my bachelor’s study. For the first time, I attended a 
pedagogy class. Since I was a mathematics education student, I had to learn 
how to make a lesson plan which was called a unit teaching plan, and this was 
my first experience attempting to understand what it was. My lecturer 
distributed a blank folio to us and she turned on her projector. We were still 
following the 1997 Curriculum. On the projector, a mathematical topic was 
shown and a blank form to be completed. I remember the first two terms 
written on the form were Tujuan Instruksional Umum (TIU) ~ Common 





Instructional Purpose. I was trained to design a lesson plan with this form 
during my bachelor study. Then, I found that the form was changing over time. 
A type of lesson plan I learned during this semester would be no longer used 
during my internship at a school. Things had changed, but not my teaching 
practices which remained the same. 
One day in 2005 
The new curriculum was introduced in 2004, called competency-based 
curriculum. After I had been accepted to be a junior lecturer in UNESA, I had 
to attend a public servant training. Among the training materials was the task of 
making a lesson plan. With a new curriculum, I completed a new format. The 
format was entirely different and meaningless to me since I had not yet had any 
information about the 2004 Curriculum. Anyway, I looked at the form and I 
found terms like competency standard, basic competency and learning 
objectives. The trainer explained that these were similar to the terms in the 
previous curriculum, respectively with common instructional purpose and 
specific instructional purpose. At least, I knew what I had to write on the 
paper. In the classroom, I faced my bachelor students without looking back on 
my lesson plan documents. 
One day in 2009 
In 2009, we were still using the 2006 Curriculum, called Education Unit Level 
Curriculum. Besides competency standards, basic competency and learning 
objectives, the lesson plan required learning indicators which had to relate to 
the learning objectives. The number of learning indicators was the same as the 
number of learning objectives. Moreover, the learning objectives required a 
certain formula. It should contain ABCD; Audience (the student), Behaviour 
(action verb), Condition (objectives), and Degree of achievement (criteria). 
Every item made for the evaluation sheet and examination had to follow 
exactly the instructions written in the learning objectives. The whole semester 
we were busy preparing these administrative forms. At the beginning of the 
semester, we conducted a workshop for lecturers to design lesson plans. 
During the semester, we trained our students to make such lesson plans, in 
which every lecturer of each subject usually had the same objective for 
students. At the end of the semester, we evaluated whether they were already 
fluent in making the lesson plans. 
Whatever the curriculum was, the classroom condition of teaching mathematics 
honestly did not reflect what was written in the lesson plan documents. After the lesson 
plans were prepared, most teachers and educators, including me, ignored them and 






The facts that I found throughout my study of curriculum history in Indonesia empower 
me to reflect back to my experiences in the past whilst experiencing curriculum as a 
student or as a lecturer. Throughout history, the movement and changes seem to run 
parallel with the latest development in international mathematics. Based on this fact, I 
argue that international mathematics exerts hegemony in colouring our mathematics 
education system. However, I find in fact that the movement and changes are only 
slightly different from the international mathematics. I visualize the changing images of 
mathematics problem images impacted by the mathematics curriculum images at the 
primary school level in the development since our independence as presented in Figure 
3.6. 
In the diagram of the sequential images in Figure 3.6, Indonesia seems to experience 
almost all the images of the curriculum except for the image of ‘curriculum as currere’. 
The domination of ‘content and subject matters’ remains constant. In my opinion, this is 
because the curriculum in Indonesia is always designed by top level officials and is not 
influenced by teachers. Decision makers are usually educational practitioners in higher 
education, such as mathematicians or mathematics educators who teach at the 
university. Based on what happened in the Netherlands (see the discussion in Images of 
Mathematics Problems Prior to Independence), there is a difference between images of 
a curriculum designed by teachers and one designed by university practitioners, because 
teachers are usually thinking more practically and closer to what students actually need. 
Meanwhile, mathematicians and university educators are mostly dominated by the 
image of mathematics as an objective knowledge which is value free and free from 
subjectivity (Ernest, 2002). This views of mathematics keeps the curriculum and 
mathematics assessment of ‘content and subject matter’ image dominant.  Thus, 
‘curriculum as currere’ and its focus on subjectivity would be largely consigned to the 
background. 
To conclude, Figure 3.6 presents the least and the most dominating images that emerged 
throughout the history of mathematics education in Indonesia. I have never experienced 
curriculum as Currere in our mathematics education. Meanwhile, the images of 
curriculum as ‘planned activity’ and as ‘experience’ have small considerations once in 
the entire history, particularly in the 1947, 1975 and 1984 Curriculums. The most 
dominating image is ‘subject matter’, and in the last two versions of the curriculum, the 







Figure 3.6. The development of images of mathematics curriculum and assessment 
Curriculum 1945 – 1946  The 1947 Curriculum 
The 1968 Curriculum 
The 1975 & 1984 Curriculum 
The 1994 Curriculum 
The KBK 2004 Curriculum 





Furthermore, based on my experience implementing three different curricula (in 1997, 
2004, and 2006), I learned one thing: the lesson plan was often ignored. Creating the 
lesson plan keeps teachers I know of and educators busy, but it does not necessarily 
impact their teaching practices. Every curriculum changes, we are busy learning from 
the latest curriculum documents and training teachers to make ‘a new model’ of lesson 
plans. The lesson plans should be as perfect as possible and follow the curriculum 
requirements, even though they do not necessarily implement the contents of the 
curriculum in their teaching practices. They even do not look at the lesson plan back 
after they finish making it. How come? Because most school supervisors in Indonesia 
only evaluate the paperwork, not their classroom performances. Teachers may be 
preoccupied with paperwork, rather than with the improvement of their teaching quality. 
I am an elementary teacher 
 
Tomorrow morning I'm teaching, three subjects in a day. 
Now, I'm preparing the lesson plans 
One subject, its lesson plan finished, in an hour. 
I'm not sure whether I already covered all indicators.  
I check it again...fiuuh...some missing, not included yet in my teaching steps. 
I'm working on it...again…spending another hour. 
Two hours for one lesson plan 
Now the assessment instruments 
From the next room, my kids call me.  
Ask my assistance to teach them. 
Time for dinner...my hubby calls me for dinner, my kids follow 
Tired, time's up, time for sleeping... 
I forgot I even haven't finished preparing my tomorrow’s lesson. 
I'm sick of looking at my students' homework that hasn't been touched yet to be 
assessed. 
 
Doesn't matter...I can teach without looking at the lesson plan paperwork. 
Doesn't matter...I'll bring the homework and ask them to correct each other 
That's what I have done. 
 
I'm an elementary teacher 
I have a lot of excuses to skip my paperwork duties 
The duties are so time-consuming 
The first time I posted this poem on my Facebook wall, one of my former students who 
is teaching in elementary school in Indonesia sent me messages and told me that this 
poem was so true for him. You can imagine how Indonesian teachers spend their daily 





implemented. In class they are busy explaining, monitoring students’ work, and 
assessing students. The last point gives the students homework to be done, correcting 
students’ works. They even bring the homework to be evaluated at home, while during 
the lessons, they take a shortcut by following everything that is written in the book. It 
makes their lives a bit easier. Thinking about education for sustainability of our 
environment, economics, or society is something beyond the horizon which they cannot 
reach. 
When I learned Schubert’s curriculum images and reflected this condition, I was a bit 
pessimistic that we can balance our curriculum images. Then, I heard that the 
government was planning to arrange a new curriculum in 2013. Yet another challenge! 
THE 2013 CURRICULUM: MY JOURNEY NOTES 
I went to Australia to start my Ph.D. journey in November 2012. Before I went, I heard 
that a new curriculum was being designed. I left my university colleagues behind 
preparing to welcome this new curriculum. I made a promise to myself, this time my 
research should be contextual and follow a more student-centred curriculum movement 
in Indonesia. 
Armed with knowledge of Schubert’s eight images of curriculum as a main reference in 
my Ph.D., I went back to my country to seek information about how the new curriculum 
was going, what the biggest problems teachers face were, and how I together with my 
research participants could have engaging discourses about the problems and have 
interchanging our views and beliefs about mathematics education in primary school. I 
initiated contacted a few people I knew and who were familiar with who was involved 
with the new curriculum, whether as a curriculum designer, a teacher, a school 
principal, a parent, and a teacher trainer. The reasons for picking them and how I picked 
them are going to be discussed further in Chapter 4. Here, I simply detail my journey of 
finding the main problems present in the curriculum. 
The first person I met was one of the 2013 Curriculum designers, Mr. Wiko, through the 
recommendation of one of my colleagues. He was involved in formulating the 2013 
curriculum as a representative of educators in higher learning. He was a member of a 
‘cook team’ who interpreted the rough formulation which arranged by the group of 





was to strengthen the formal institution of curriculum designers, which is The 
Curriculum Centre of Indonesia.  
Based on my initial journey notes, I kept in mind four major topics of discussion with 
him, which were: 
1. What was the process of curriculum designing? Including, its preparation, 
people involved, and the dominant ideology during the process. 
2. How is the curriculum disseminated to teachers and educational practitioners in 
the field? 
3. How is it evaluated? 
4. How is new assessment system regarding the new curriculum planned, 
especially for primary school? 
I referred to the eight curriculum images (Schubert, 1986) during interviews, and I kept 
in mind assessing which images dominate the process of curriculum making. However, 
during the first meeting, we could cover only the discussion about the process of 
designing curriculum. 
The Preparation and People Involved 
From interviewing Mr. Wiko, my first participant, I knew that designing curriculum is 
not an instant process. He became involved in the middle of its process. Around July 
2012, he was sent to join the team and saw how debatable the discourses amongst the 
experts are. His team had a goal, which was to formulate standards of school graduate 
competency. There were four layers in the process: the conceptors, the teachers of the 
nation, the cook team, the ministry of education. The initial conversation with him 
below is as recorded in audio file 140117_001. 
I : Do you know when the curriculum design started? 
Wiko : I don’t know exactly, but I was coming and joining the team before 
‘Eid 2012. And it was really in the middle of the process. So, I guess it 
was already started a long time before I was involved. 
I : So, it was started in 2012? 






In this meeting, I aimed to seek curriculum idealism which was initiated by the teachers 
of the nation. 
I : About the teachers of the nation, who are they? 
Wiko : They come from many elements of this nation. They include a content-
pedagogy educator, a historian, a humanist, an artist, and professors 
from higher education.  
I : What were they doing? 
Wiko : They led a searching discussion about our curriculum history. There 
were ring 1 people from the ministry of education and also the language 
centre, the agency of human resource development of teachers, and 
many state officials.  
I : What were they discussing? 
Wiko : They were reflecting on our nation's journey; what our weaknesses 
were, where we were going to, how our curriculum we had had so far 
was going, and so on. They were involved in never ending discussions. 
It included criticising ideas and products of the previous curriculum. 
For this, they made a road map. 
I : Does the road map cover only content? 
Wiko : No, it provides information about our curriculum, future challenges, 
and possible changes in the future. It is based on each subject though.  
I : What was the end goal of the discussion? 
Wiko : At the end, we aimed to formulate school graduate competency 
standards for each subject. 
From here, I could feel that the desire of this new curriculum was different. It brought 
together critiques coming from many elements of this nation. It was listening to 
different perspectives of various components which shape the nation. During the 
interview, I had hope for the new curriculum which might brighten our curriculum 
images with shades of values, cultures, and diversity. In my opinion, this could be 
nurtured early, at primary level. 
Responses and an Emerging Problem 
How was the 2013 Curriculum in a primary school designed? How did teachers 
interpret the design? What are the opinions of teacher trainers? How do parents feel 





conversation amongst those contributors whom I interviewed separately with similar 
questions, but the responses seem connected in one big conversation amongst the 
participants. Thus, here, I semi-fictively compiled conversation with Mr. Wiko (the 
curriculum designer), Mrs. Rina (a parent), Mrs. Ani (a teacher who was still confused 
with the new curriculum), Mrs. Sari (a teacher who is well adapted with the new 
curriculum), and Mr. Dino (a teacher trainer). It is created by combining respectively 
audio files 140117_001, 140121_001, 140122_003, 140122_002, and 140204_001. 
Wiko : The most difficult discussion was about primary school curriculum. In 
order to make a radical change, not a gradual one, we decided not to 
refer to the previous primary curriculum. We listened to parents’ 
complaints such as the simplest one, which was that their kids were 
bringing a heavy bag to school because the school required too many 
books in a day for the primary level children.  
Rina : True, with the new curriculum my child has to bring only two books to 
school; a student book and a notebook. 
I : What happened to the previous curriculum? 
Wiko : We got a strong impression that the previous curriculum made the 
learning process in primary school too heavy for the children, too much 
content, too many tasks and too much homework for kids, too many 
subjects at the primary level. Then, we thought about integrating several 
subjects to produce a smaller number of subjects. However, we had a 
barrier with one of the educational laws which mentioned that primary 
education had to deliver this topic, and this and that aspect of content. 
The obligation was clear. Then, we decided to delete science and social 
studies as separate subjects but we merged their contents respectively 
into Bahasa Indonesia and civic education. So, in year 1 primary school 
we only have Bahasa Indonesia, Mathematics, and civic education. 
Ani : But we have done integrated learning with the previous curriculum, it is 
not new. What is the difference? 
Wiko : It IS old stuff, but did you apply it? 
Ani : Well…sometimes, not always 
Wiko : Why not? 
Ani : Because it took time. The government only provides standardized 
competencies of each subject, and we have to work hard to look for the 
connection between subjects and which competencies can be achieved 






Wiko : Exactly! We considered your struggles as well. That is why in this 
curriculum we provided everything for teachers. We designed lessons 
based on themes, not on subjects. So, competencies amongst various 
disciplines are already integrated, and student books are thematic and 
subjects blended in which their topics are sequenced within the one 
overall theme. 
Rina : However, it means my child does not understand what science is. She 
has a big sister at home who hangs her lesson schedule on the wall, and 
her subjects are mentioned clearly and separately. My year 1 daughter is 
curious and asks what science is because she is now learning using the 
thematic approach at school. I can explain to her because I am a 
teacher too, but other parents they won’t. 
Wiko : It doesn’t matter. The main purpose of this curriculum is to shape them 
to be a good citizen, not a person who has full knowledge structures in 
mind. Through this school curriculum, we embed values and cultures. 
So, hopefully, they are growing towards being a good future citizen. In 
order to achieve this idealism, we even refer to many other best 
alternative schools such as Sekolah Alam Insan Mulia (SAIM). I recall 
one nice quote from one of the curriculum conceptors during the 
discussion. He said, “If we want children to be real human beings, use 
the thematic approach, don’t base your pedagogy just on subjects. Why 
do we have to overburden them with knowledge structures or various 
disciplines at a very young age? What is essential in our education? They 
are literate, able to share ideas, etc, aren’t they? These could emerge 
through natural themes”. Then, we decided to use the thematic 
approach in all the school years of the primary level from year 1 to year 
6. 
Dino : Sorry to say, but I disagree with the decision. 
Wiko : Why? 
Dino : I am a mathematics educator. In my opinion, primary school children 
should start learning mathematics and its knowledge structures from 
year 4. Otherwise, they will not be ready for its axiomatic and deductive 
thinking in junior high school. 
Wiko : We can do that later in senior high school. I can understand why you 
have that opinion. Anyway, we consider the need of the primary level 
children is a readiness to be a good citizen. Imagine if they cannot 
continue their study to junior high school or they cannot finish their 
school year, what do you think would be the best provision we can 
prepare for them? Good mathematics stuff? I don't believe it. 






Sari : It is fun and enjoyable. Somehow we run out of time before we finish 
the activities offered in the student book. 
Ani : Oh really? I have a lot of times remaining, though.  
Rina : No wonder. I found my child’s teacher at school skipping activities 
which involve scientific experiments 
Wiko : Wow…that is not what we expect. All activities are designed to be done 
or at least modified based on local contexts because it offers 
development of children’s soft skills as well. 
Ani : Anyway to fill the gaps of time, somehow I give them more 
mathematical exercises from worksheet of the previous curriculum. 
Sari : Well me too, because mathematics is too easy in the new curriculum. 
They don’t have enough mathematics knowledge. We are still worried 
about the assessment models of this curriculum. 
Ani : So true 
I : What happened to the assessment models? 
Ani : It wasn’t provided for yet the first time they launched the curriculum. 
Until the time we should prepare students’ report at the end of the 
semester, we did not know how to assess them. 
Sari : We were like dragging them to the invisible destination. 
Dino : True. Most teachers I have trained, they ask about how to assess the 
students by this curriculum. Should we use the thematic approach in 
the test or run it just, as we did in the past? Everything was not clear 
yet. Then, I asked them to improvise based on their understanding. 
Wiko : Actually it mentions implicitly in the regulations of national education 
ministry number 81a that we expect teachers to assess not only 
students’ cognitive development but also their attitudes and soft skills. 
There will not be any national examination. It mentions this clearly in 
the curriculum documents 
Sari : Well then we teachers can only hope to do an effective job IF and 
ONLY IF we still apply this curriculum in the next 6 years and do not 
change to another curriculum during this period of time. 
I would like to stop this imagery discussion here because I think it is clear enough to see 
curriculum idealism, its implementation, and the biggest problem which occurs in the 
field. I want to emphasize that the idealism of curriculum has declined gradually in its 





driven, and it is not surprising because their teaching performances are still judged by 
their students’ success in the test not least by the parents. 
ASSESSMENT BREAK THE CURRICULUM AGENDA: DIVERGENT TO 
CONVERGENT APPROACH 
When I analyse the curriculum documents, I find 
that the thematic approach is a divergent approach 
to unitize and blend several subjects in themes in 
order to provide a holistic learning experience for 
primary school children. In my opinion, it is a good 
strategy to prepare them to be creative, critical, and ready to be a good citizen. 
However, in the realm of assessment, teachers have different interpretations about how 
to assess mathematics. Some of them use thematic tests, but most of them continue to 
test using the previous model of assessment which separates the subjects. 
For example, teachers that I interviewed came up with the idea of designing a thematic 
test, by starting with a story problem which matched the taught theme. The story 
required many disciplines to be solved. Thus, by using the logical order in solving the 
problem, teachers designed the mathematics test items, not based on the separate 
subjects anymore. Nevertheless, this improvisation messed them up when the Surabaya 
local government instructed them to fill the online report at the end of the semester 
which was based on separate subjects. So, they had to sort the test items based on 
subjects, and they separated the marks as well so they could input the marks of each 
subject online. Imagine that they had to do it one by one as many as students they had. 
Meanwhile, teachers who guessed the assessment would remain unchanged were ‘safe’. 
They only needed to copy paste test items from the previous curriculum books and they 
are done. However, psychologically it strengthened their arguments that nothing 
changed in the new curriculum. They believed that nobody cares what teachers were 
doing inside the classroom, whether they used thematic or not, as long as they trained 
the students with a lot of mathematics exercises and students succeeded in the 
mathematics test, they were successful teachers.  
Unfortunately, it might be true because the assessment 
system in the second semester would require teachers 





achieving each competency in each subject or not. This convergent approach in 
assessment drives teachers to neglect the importance of integrated learning approach in 
their teaching experiences. Everything becomes static. 
LET’S START FROM CHANGING MATHEMATICS ASSESSMENT 
CONTEXT 
A big leap needs a small stepping stone. Looking at the discussions about the images of 
mathematics problems in each curriculum implemented in Indonesia in this chapter and 
reflecting on my multi identities in Chapter 1, I ask myself, “In what way might my 
thesis contribute to making a transformative change in mathematics assessment in my 
country?”. “Which values can I and should I draw on given my complex religious and 
cultural identity as a Muslim and an Indonesian?” I am trying to reflect back to my own 
role as a mathematics educator. By considering all identities I have explained in Chapter 
1, what does it mean being an Indonesian Muslim as a mathematics educator? The 
five dimensions of knowing in transformative learning presented by Taylor (2015) help 
me with the process of self-reflection. I discuss this further in Chapter 5. 
The 2013 Curriculum mandates in Indonesia are emphasizing citizenship by building 
good characters which are supported by religious values. So, talking about the religious 
approach in mathematics assessment is not strange to do so. It is not a taboo topic as 
many people think nowadays in my country while nationality and unity become hot 
topics over many problems in Indonesia. Some people believe that religion may distract 
nationality. In my opinion, the context of my country is different, because we are a 
religious nation. It is strengthened by our basic constitution Pancasila, mentioned in its 
first moral principle; Belief in the one and the only God. Islam, in this manner, is one of 
six religions recognized by the state. Since I am a Muslim and know my own religion 
better than others’, I come up with the next research question. How can transformative 
learning empower Indonesian Muslim educators to excavate Islamic concepts that 
have a productive relationship with mathematical problems? I discuss the excavation 
process based on my religious practices and understanding regarding this research 
question in Chapter 6. I also discuss all the reflective discourses with teachers about this 
question further in Chapter 7. 
Moreover, by reflecting back on our curriculum history and our Pancasila values as a 
nation, I am considering that we have rich local contexts and social issues that can be 





citizen, what is the role of mathematics assessment in preparing children to be good 
Indonesian citizens of the future? The good citizen is determined by the phrase ‘a fully 
Indonesian human’ as the purpose of national education in Indonesia. In Chapter 8, I 
discuss how the phrase is defined in the official documents of educational laws, 
understood by Indonesian educational figures and my participants. Every layer of 
educational stakeholders in Indonesia has their own opinions about this. Regarding the 
evaluation system and context in the new curriculum, I reveal what they said during the 
interview in this matter as well as what my perspectives. 
In the end, I am sure that I am not going to come up with one solution to solve 
complexity in this topic. Instead, I reflect back to my journey and present what is still 
missing so that I can continue the journey in my future professional work. I synthesize 






C H A P T E R   4 
INTEGRATIVE AUTO|ETHNOGRAPHY AS A RESEARCH METHODOLOGY 
All knowledge of human beings is like a water drop of The Knowing’s knowledge ocean 
It does not matter if we do not know the symbol for the number one, 
But it does matter if we do not know its meaning and how to apply it 
In the previous chapter, I generated my three research questions and these led me to 
consider where my research design space is. In this chapter I discuss the space of my 
research design by starting with questioning myself: what does research mean to me? 
The reflexive thought regarding an attempt to answer this question brings me to 
consider philosophical reflections about the ontology, axiology and epistemology 
underpinning this study. Then, the discourse of my understanding about those three 
basic philosophical principles leads me to think about the research paradigms I have 
chosen. I justify each research paradigm by particular quality standards which are 
different from my previous research experiences. Moreover, each paradigm involves 
particular research methodologies which are appropriate to answer my research 
questions, and each methodology brings particular methods.  
Since I am using and rewriting my participants’ stories and I consider myself a 
participant as well for answering these research questions, I notice that the body of this 
research is coloured by auto-ethnography and ethnography at the same time, called 
auto|ethnography. I am using the symbol ‘|’ to express the integration of these two 
approaches in my study. Thus, in this chapter I am going to demonstrate these 
approaches as my research methodology. In short, I call my research methodology 
integrative auto|ethnography. The word ‘integrative’ means that in the process of 
research I integrate three different research paradigms (interpretivism, criticalism, and 
postmodernism) to achieve my research aims. Thus, the process of auto|ethnography in 
this study is interpretive, critical, and involves many kinds of different genres. 
Structurally, in this chapter I include discussions of: 
• Understandings of research 
• Ontology, axiology, and epistemology of this research 
• Research paradigms and their quality standards 





RESEARCH AS A KNOWLEDGE CONSTRUCTION PROCESS 
For what purpose do you do research? 
For making yourself more well-known? 
Or…for pursuing your degree? 
Or…for achieving a higher status in your society? 
Or… for getting a higher salary? 
Or…for getting much more money? 
 
Why do you do research? 
Don’t you know that research should come from curiosity? 
That it is a tool to find knowledge? 
That it is a way to play your role as a caliph in this world? 
That it’s a suitable means to reflect on yourself, 
as a human who has a brain to think, who has a heart to reflect, who has a soul to act? 
That is why it is not only called ‘search’ 
But re-search….a process which keeps going on 
I wrote the poem above in 2013 on my Facebook page as contemplation on my 
understanding about research. As a novice researcher, I have had very limited 
experience in doing research. Starting from doing research as a compulsory subject for 
my bachelor’s degree, I learned research as a way to answer research questions at a time 
when my research required a qualitative approach. I applied the same research approach 
in my master’s degree but the difference was that at that time I really thought about 
what constituted my curiosity to formulate research questions. However, in my later 
research experiences I have found that it has not been easy to spark such curiosity. 
Thus, in my post-master’s research experiences, I have done research only as a 
professional duty without being critical about what research should mean to my 
professional praxis. 
Not until I interacted with philosophical thought in my doctoral study have I grasped a 
better understanding of research. I now begin to see research as a way to construct 
knowledge. If research is a knowledge construction process, in my opinion, there are at 
least four components involved: the knowledge itself, the ‘ingredients’ to produce the 
outcomes, the method to produce them, and a moral reason to produce them. These 
‘what, how, and why’ questions are related to the researcher’s understanding of 





ONTO-AXIO-EPISTEMIC SPACES OF THIS RESEARCH 
Ontology is about the nature of reality. Ontological questions include issues such as, 
what is reality? Is there only one reality or many? Reflecting upon my research 
questions, I am wondering; what is it that can be considered as reality? If I think that the 
answers to my research questions are the reality and knowledge that I have tried to 
produce, then I could further ask, is that reality inside or outside me? 
Then, I question: Which knowledge? I refer to Habermas’ theory (Grundy, 1987) to 
determine two sorts of knowledge, namely objective and subjective knowledge. 
However, I make sense of objective knowledge in terms of seeking the absolute truth, 
not in the way that Habermas suggests which relies on proving hypotheses made by 
scientists. As a Muslim, I believe there is absolute truth in the sense of religious beliefs 
and faith such as the truth as presented in the Holy Quran since it comes from God 
Almighty who knows exactly how all His creatures and all His creation are. In addition, 
at the same time, God asks us to research all hidden knowledge in this universe. It must 
be pointed out that the knowledge reinvented by a human is not absolute and could 
possibly be wrong, since a human can make faulty conclusions and errors in doing such 
research. We cannot avoid our own interpretation, subjectivity, and desires in seeking 
the truth. This is the case as regards my own research. 
We will show them Our signs on the horizons and within themselves until it 
becomes clear to them that it is the truth. But is it not sufficient concerning 
your Lord that He is, over all things, a Witness?  
(The Quran, 41:53) 
Regarding the objective knowledge coming from the revelation of 
the Divine One, I believe that there is one single absolute truth 
which comes from the Creator. Thus, everything I have found in 
the Holy Quran and the Prophetic tradition is considered to be the 
reality. It comes from ‘above’ and is revealed to humankind so that 
this reality is initially outside us. On the other hand, the revelation is also coming down 
to reside inside us. Such a reality contains an encouragement to find out many other 
signs both external and even within ourselves, as mentioned in the above verse.   
To conclude, as a Muslim, my beliefs in one single reality and one single truth revealed 
in the Holy Quran and the hadiths lead me to believe as well in many realities. My 





construct our ways of understanding of something. As a consequence, the results of this 
construction are interpretations each of which is full and subjective because every 
person is unique and may have a different way of structuring her/his understanding.  
In order to relate these beliefs to ‘the reality’ of my research questions, I realize that my 
research questions require multiple and complex answers that relate to the subjectivity 
inside me and also outside me (from my participants’ perspectives). Therefore, in my 
research, the reality lies in my experiences in multiple roles (as a learner, as a 
researcher, and as a mathematics educator), my understandings, my Islamic beliefs and 
values, and my professional, religious, and cultural practices, which are all within me. 
Besides, the reality in this study also lies in my participants’ stories, their experiences, 
the curriculum documents and the history of the mathematics curriculum in Indonesia. 
Furthermore, the “inner subjectivity” (Roth, 2005) in this research, which somehow I 
consider as reality, also lies in poems, imagery, visual representations, and narrative 
writing. With these tools, I am able to express my feelings and my understandings of the 
phenomena I see during my research journey. 
The next critical question is how worthwhile is it to involve subjectivity and multiple 
external realities in this study? This is an axiological question that I need to consider in 
this research. 
Axiology is related to the theory of values or morality. It is “presumptions about the 
good” (Scheurich, & Young, 1997). According to Wilson (2001), an example of an 
axiological question is: how does research bring something beneficial to the world? 
As subjectivity plays a major role in this research, I have to constantly consider my 
beliefs and values. In attempting to answer my research questions, I do critical self-
reflection about my own culture, and as a result, I am fully aware of the sets of beliefs 
and values that dominate me (See Chapter 1). Through this reflection, I realised that 
Islam is my way of thinking and living. Thus, in this study, I present religious texts 
from the Quran and hadith as references which stand side by side with other references. 
I believe that the use of religious texts in this study is justified as a scientific approach 
to the study of auto|ethnography allows the inclusion of religious values as ‘ingredients’ 
in ethno-study. 
Although some people may argue that religion is simply a pseudoscience, I cannot 





my life. As a Muslim, I take most of the values in my life from Islam. I even see that the 
more I read religious texts, the more I feel they are more real than scientific knowledge 
which needs scientific proofs. Somehow, I see how the religious texts are mostly not 
contradictory to science, and they are even proven as truths by science.  
In short, I do not believe in the dichotomy of knowledge, in particular between Islam 
and other scientific knowledge. Through this study, I think that Islamic knowledge is in 
line with other knowledge, and both can be proven as truths and realities. However, if 
there is any contradiction between these two, because of my commitment to Islam, I use 
Islam as a filter of truths because it comes from The Creator who knows everything. 
By explaining this view, I believe that this thesis will contribute to enriching the 
discourse about religion and science in harmony, not in dichotomy. Throughout the 
inquiry I conduct in Chapter 8 within my Indonesian identity, I see how my cultural 
identity is a unique integration of religious and local identities. In particular, this thesis 
promotes integrating Islam and mathematics as well as 
Indonesia and mathematics as contexts, because I do not believe 
that the dualism of the curriculum can provide a holistic 
learning environment for children. 
In order to reveal the essence of ethics and culture in primary mathematics education, 
not only in religious texts, I have also found that the morality and aesthetics of this 
thesis and their subjectivity can be demonstrated in poems, narrative writing, and 
imagery. Through writing a poem, I can demonstrate my feelings. Through narrative 
writing, I can express my own understanding, and through imagery, I can represent what 
I mean better than hundreds of words.  Thus, I believe that this thesis can contribute to 
transformative research which tries to use many genres in writing education research. 
Then, the practical question would be: if everything (without any limits) can be 
considered as knowledge, what is the nature of knowledge in this research? How would 
I gather such knowledge so that I can confirm that I have already obtained it? These 
questions led me to think about the epistemology of this study.  
Epistemology is the nature of knowledge. When I reflect on the term epistemology, I 
simply ask myself: Where does knowledge naturally come from? How do I know that I 





I am acutely aware that my research approach is dominated by ‘social constructivism’ 
(Taylor, Taylor, and Luitel, 2012). Such an approach enables me to unfold my 
subjectivity in interpreting my participants’ meaning perspectives. Therefore, I use the 
method of postmodern interviews for seeking meaning, so that during the data 
generating and presenting processes I might be able to make the interpretation clearly 
readable.  The presented data lies in many genres and logics, including narrative logic, 
poetic logic, and non-linguistic genres such as the cartoon in Chapter 7 (Taylor, Taylor, 
and Luitel, 2012). All these postmodern approaches aim to engage readers in 
pedagogical thoughtfulness (Van Manen, 1991), which enables the readers to reflect on 
their own educational praxes for improving society. 
In my opinion, the work of improving society (Schubert, 1986) within mathematics 
education should involve all educational practitioners. Thus, each position determines 
the direction in which education should be going. Therefore, it is essential to listen to 
their hidden voices and from them I might obtain knowledge about reforming primary 
mathematics education in my home country. In short, others’ voices together with mine 
will shape my inquiry process and help answer my research questions. 
Thus, I interviewed all levels of educational practitioners to identify the problems in 
implementing the 2013 Curriculum in Indonesia. What I mean by ‘the problems’ here 
refers to the imbalance of images and perspectives that every rank of the practitioners 
have. I interviewed one of the curriculum designers to understand the normative social 
structure and I mostly spoke with teachers to empower them to understand the situation 
and their weaknesses in order to help them move forward.  
These three facets – ontology, axiology, and epistemology – together help shape my 
research paradigm. Our views or beliefs underlying these three philosophical notions 
would determine the overall structure of the paradigm we decide to use. 
RESEARCH PARADIGMS: LAYERS OF MY RESEARCH DESIGN SPACE 
22 May 2013 
Today’s lesson in Research Project Unit 691 & 692 presents a diagram of 
multiple research paradigms as shown in Figure 4.1. While Peter is once more 
explaining the diagram, my understanding is growing. I am not only looking at 
the integral paradigm as a wise old man anymore who is able to integrate 
multiple paradigms smoothly, but I am also viewing it as a kind of elastic 
rubber band. Since I am so impressed to use this integral theory in my research, 









From my point of view, to be an integral researcher, you have to expand your 
views, evaluating the role of each paradigm and expanding your worldviews 
bringing about some sort of dialectical …, simply like you expand a rubber 
band. In order to achieve this, it is essential to open your mind, be flexible and 
not remain only dominated by one paradigm. 
I feel it necessary to determine my research paradigm before I further discuss my 
methodology, since the paradigm colours and gives ‘soul’ to my methodology. My 
methodology ends up coloured by my chosen paradigms to produce a rainbow effect in 
my research methods in order to achieve my multi-faceted research aims. It is, thus, 
called multi-paradigmatic research which involves interpretivism, criticalism, 
postmodernism, and integralism. I put the positivist paradigm aside because it is not in 
line with the ontological and epistemological perspectives of this study. 
Instead of seeing the chosen paradigms as separate 
rubber bands, I began playing with one rubber band 
which consists of the selected paradigms. I call this 
the Mobius paradigm. As seen in Figure 4.2., the 
Mobius paradigm is a metaphor of integralism which 
combines the three main paradigms in this research. 
Along the journey, I played with this Mobius 
paradigm, and each chapter demonstrates how these 
three paradigms work together to achieve particular 
aims. For instance, I show how one paradigm, such as 
interpetivism in Chapters 2 and 3, may dominate the others. Sometimes, two paradigms, 
such as interpretivism and criticalism in Chapters 1 and 6, dominate the play without 
neglecting the existence of the third, while in the rest of the chapters, I attempt to show 
their balanced existence. More often, the paradigms dance one after another together 
until I hardly recognize their shifting moments. According to Taylor and Medina 
(2013), such research uses “paradigms as referents” and by combining the methods and 
quality standards from these paradigms I could come up with the idea of integrating 
Figure 4.1. A diagram of multiple research paradigms (Taylor, Taylor, & Luitel, 
2012)  
Figure 4.2. Mobius paradigm, a 





paradigms. Such an integral perspective allows me to construct integrative 
auto|ethnography as the main methodology and other appropriate methodologies and 
methods in this research.  
RESEARCH METHODOLOGY AND RESEARCH METHODS: A WORD 
PLAYING GAME 
Integrative Auto|ethnography: My Mobius Methodology 
At the beginning of this journey, I had doubts about whether this study uses 
auto|biography or auto|ethnography. These two methodologies have a thin thread to 
distinguish between them because both involve a personal study of the researcher’s life 
experiences. However, referring to both Montgomery (2007) and Wittgenstein (1922), 
because I have been “unpacking my beliefs” about mathematics problems and its 
curriculum and how I make meaning of this experience through language, I think that 
my research leans more to an auto|ethnographic perspective. 
When I consider auto|ethnography as methodology, I mean it to explore its 
philosophical understanding in terms of the ontology and epistemology of this research. 
The nature of auto|ethnography lies in the interpretive paradigm (Taylor, Taylor, & 
Luitel, 2012; Taylor & Medina, 2013). I use the slash ‘|’ as my ‘dialectical experience’ 
(Roth, 2005) which considers my personal experiences as well as those of my 
participants’ in the story. In other words, I conduct autoethnography and ethnography at 
the same time because I see myself as a part of the educational community in Indonesia 
who share similar cultural and professional experiences within the Indonesian education 
system. I involve my voice and others’ voices standing side by side with the body of my 
data. So, in the sense of revealing my|their values, beliefs, thoughts, emotions, and lived 
experiences, I let the interpretive paradigm play its part. 
Nevertheless, I realize that this interpretive paradigm cannot stand alone when I do the 
inquiry. As I write about the current situation of mathematics education in Indonesia, I 
am mindful that today’s system has its root in the past. Then, I follow my curiosity by 
exploring the past history of the education system in Indonesia so that I have a better 
understanding of the current situation. For this purpose, I integrate this 
auto|ethnographical study with the historical study as far as I feel necessary. Like 
Settelmaier (2007) who makes an attempt to connect her autobiographical vignette with 
history, I do the same. I do a little study of Indonesian education history and use this 





trail of the development of mathematics teaching, mathematics problems, and 
mathematics curriculum in Indonesia. 
Consciousness of understanding history makes me become critical of the current system 
and dare to question the hegemony in Indonesian education. Aiming at this process, the 
critical paradigm gets involved and enriches this study. Then, I together with my 
participants use critical reflexivity to discover the hegemonic notion embedded within 
our practices and re-envision them. This is the key role of the critical paradigm. Taylor, 
Taylor, and Luitel (2012, p. 382) state that 
Critical auto|ethnography enables culture studies researchers to explore 
their culturally embedded identities, to excavate and portray multi-hued 
accounts of their lived experiences, to generate critical reflexivity with 
which to deconstruct the hegemonic grip of their cultural history, to 
envisage with optimism, passion and commitment a culturally diverse and 
inclusive world, and to engage their readers in moments of pedagogical 
thoughtfulness. 
However, I feel somehow that there is no better expression to present and critique the 
situation than using the arts such as poems, cartoons, and other imagery. Postmodernism 
allows me to use various genres and logics to engage my readers in pedagogical 
thoughtfulness. Through this arts-based research, I am able to express my creativity in 
this ‘crisis-of-representation’ world. When I face a blank during my writing, writing 
poems which express the cultural situation of the topic triggers my ideas to emerge. 
Therefore, the majority of the poems that I write in this thesis appear at the beginning of 
sub-sections. Besides, poetic representation is also one of the many ways to evocatively 
engage readers in understanding other cultures. Jones, Adams, and Ellis (2016) state 
that poetry and ethnography can work together in exploring emotions to understand the 
differences of others.  
To conclude, I call the main methodology of this 
study integrative auto|ethnography because three 
paradigms interact dynamically in it (see Figure 
4.3). I combine the study of the culture of 
mathematics education in Indonesia 
(ethnography) throughout its history with my 
own understanding as a learner and a 
mathematics educator (auto) who holds cultural Figure 4.3. Playing three paradigms 





beliefs and values that I cannot find in my professional praxes. To find out the meaning 
of my cultural identities in my professional praxes as a mathematics educator, I conduct 
a critical exploration of how I practise my culture and religion so that I can see which 
culture becomes hegemonic in the Indonesian mathematics education system. Then, in 
order to engage my readers in this captivating investigation, I write under the umbrella 
of postmodernism which allows me to use aesthetics in arts-based research through 
poems, imagery and cartoons. In addition, I also write using the first person voice to 
emphasize the subjectivity of this research, and this leads me to involve another 
methodology, namely narrative inquiry. I feel the necessity to involve historical writing 
in this auto|ethnographical study because of this narrative inquiry. 
W|ri(gh)ting in Narrative Inquiry 
“Make a mathematics problem!”, Mrs. Riana starts her teacher training 
Teachers are mumbling, a few seconds later, problems appear 
“Abstract ones? Change!”, Mrs. Riana demands 
“How”?, teachers cry 
“Put a context”, Mrs. Riana dances the training 
A few minutes later, problems appear 
Weird, alien, strange, and foreign context 
“No….no…this is not what I meant”, Mrs. Riana is dissatisfied 
“Then how?”, teachers desperate 
“It is only mathematics, abstract ones are enough”, they try to bargain 
“Think about the impact of your math problems on your students in the future”,  
Mrs. Riana  is persistent 
“Your contexts should be meaningful, closely related to students’ lives, 
Bring good values into their lives,”Mrs. Riana strikes with the last hints 
“Can we?”, teachers still hesitate 
Because you are not only teaching, you are educating 
 
Mrs. Riana portrays me during a small workshop with teachers. She is me. The poem 
popped up after I read Narrative Inquiry (Clandinin & Connelly, 2000). It demonstrates 
a small event in my research journey and indicates the main topic of this study to 
decontextualize mathematics problems. Besides, it also shows how education relates to 
life and how I as a mathematics educator have been interested in life. Talking about life 
is done mostly through narrative and creating a story is one of the ways to do it. 
Because the stories I create in this thesis are lived and told, a narrative inquiry is a must. 
Clandinin and Connelly (2000, p. 20) define narrative inquiry as “a way of 
understanding experience”. Thus, the use of narrative writing in this thesis is to tell,  





Based on the interview data, I write up the journey of my study in a narrative way to 
reveal the hidden voices and critically reflect on them from my own viewpoint.  But 
first, I start by expressing the multifaceted nature of myself (as a learner, a teacher 
educator, and a teacher trainer) in order to deeply look at my own values, beliefs, and 
thoughts related to my experience. I also consider the use of metaphors in my writing to 
“add a unique pedagogical dimension for engaging the reader in a critical reflective 
experience” (Taylor, 2002). Below is an example of the metaphorical thinking I have 
carried out to help readers understand the idea of subjectivity and objectivity in Lakoff 
and Johnson (1980). 
I’m standing on a line 
I think I can see the West and the East 
From my point of view, it’s clear 
They are distinct by direction 
On the same standing point 
I do not realize that the straight line does really ever meet 
I cannot see at a certain point they meet 
Since I’m standing on the edge of a sphere 
See… 
What I called West is East for people in the opposite direction 
And 
What I called East could be the West from their point of view 
So, where is the West or East exactly? 
They meet at a certain point 
And I can think what that point’s name is, 
Someone told me, it’s what s|he calls a Metaphor 
As a human being, we get used to thinking metaphorically. The use of metaphor in this 
thesis, such as those in Chapters 2, 3 and 5, enriches this narrative inquiry by 
constructing multi-faceted realities. Thus, the writing process in this study leads to ‘the 
w|ri(gh)ting of research’. 
I came across this term ‘w|ri(gh)ting’ in Wolff-Michael Roth (2005). W|ri(gh)ting 
engages both me and (I hope) the readers in reflectivity and reflexivity (Roth & 
McRobbie, 1999). Such refle-ct|x-ive w|ri(gh)ting enables me to provide different 
voices in different genres and requires the readers not to skip the provided experience in 
order to be able to ‘construct intertextual relationships’. In short, w|ri(gh)ting in 
narrative inquiry permits me to play my mobius paradigm again in this multi-





Considering the complexity of my chosen methodologies, I have different ways of 
looking at the data of this research. I argue that the data of this research comes not only 
from the interviews I conduct with my participants. More than that, all the ways of 
attempting to answer the research questions constitute my data, including all the 
representations such as narrative w|ri(gh)ting, poems, imagery, and cartoons. They 
become my data and are at the same time methods of this research. A word play game 
emerges. 
Research Methods 
As a novice researcher, I had an understanding of research from the experience of post-
positivist paradigms which seem to be seeking qualitative data.  In my previous research 
experience, every time I  did research, I tried to connect research questions, research 
methodology,  research methods, the technique of data gathering, instruments of data 
collection, and analysis methods. It seems that I cannot apply the same pattern in this 
multi-paradigmatic research design space because I have become more flexible in 
determining research terms and I modify and change the paradigms along the journey. 
Nevertheless, I am trapped in the hegemony of such a post-positivist paradigm and I 
keep asking myself: considering research methods as how-to-do ways of conducting 
research, if the methodologies of this research are integrative auto|ethnography and 
narrative inquiry, how do I implement these methodologies? There are two answers in 
my thoughts: by talking and writing. Clearly speaking, I use two main methods in this 
research: interviews and w|ri(gh)ting. I discussed the w|ri(gh)ting briefly in the previous 
section.  In this section I place more focus on how I conduct the interviews. 
In order to understand other cultural situations in our mathematics education system, I 
talk with my participants. Since I am a participant in this study, I also have ‘a talk’ with 
myself. From these reflexive conversations, I collect other evidence in a whole set. 
Denzin and Lincoln (2005) state that the whole set includes “field notes, interviews, 
conversations, photographs, recordings, and memorandums to the self”.  In this study, I 
conducted unstructured interviews with some educational practitioners with the main 
purpose of having a conversation with them regarding the new Indonesian curriculum. 
Before and/or after meeting my participants, I make a journey note like the one I present 
in Chapter 3. I also engage them in informal conversation so that I might personally 
involve myself in their stories and talk. Then, I do audio-recording of the interviews and 





findings from the previous interviews that I can use as a stepping stone for the next 
ones. The memoranda are recorded in some of the interview excerpts such as those in 
Chapter 7 (where I confirm findings from interviewing teachers with the school 
officials) and Chapter 8 (where I confirm findings from all previous interviews with the 
curriculum designer). I also collect photographs of formal and on-the-spot documents 
that I can use as evidence to support this research (see Appendices). 
Pseudonym and Mixing Gender to Ensure Confidentiality: Ethical Considerations 
Furthermore, revealing the hidden voice could result in possible policy critiques from 
practitioners in the field. In relation to this issue, I take steps to protect my participants 
and me. I argue that the critique emerges from the struggles practitioners face in, for 
instance, new curriculum implementation. Instead of confronting the decision maker, I 
present how the policy affects educational practitioners in the field, what their feelings 
are, what barriers they face, and what values and beliefs they hold that could probably 
change the policy. Surely, it does not stop there, since I could engage them to do critical 
reflection in order to overcome the difficulties in the implementation of this approach. 
The interview focuses on whether my participants, as members of the community of 
educational practitioners, are concerned about the cultural, social, and ethical problems 
in Indonesia, whether they face barriers to their daily practices and how they overcome 
such difficulties. Thus, they are asked to share not only their experiences and their 
stories but also their feelings, values, beliefs, and thoughts on such matters. Then I re-
tell their stories in narrative ways in this thesis to engage readers’ awareness, without 
revealing the interviewees’ identity and their institution names in order to protect their 
privacy. 
The interview excerpts do not have my participants’ real names or any 
other identifying information in them. All the names of people and 
institutions appearing in this thesis are pseudonyms to fulfil the 
conditions for ethics clearance, which has been obtained under Curtin 
University’s process for Lower-risk Studies (Approval Number SMEC-
19-13). Moreover, I also conceal gender so that people’s names, which could identify a 
particular gender, do not necessarily do so. Some female names may represent male 





In presenting the interview data, I employ another way to protect my participants by 
applying “a semi-fictionalised and composite character” (Taylor, 1997). I do this in 
Chapter 3 and 7 where all the settings of the interview excerpts are fictitious. I also 
create composite characters by merging interviewees with similar situations  into one 
person, such as the characters of Mrs. Rina, Mrs. Ani, Mrs. Sari, and Mr. Dino in 
Chapter 3 (pp. 89-92). Mrs. Rina is a parent, and represents parent-participants who are 
also educational practitioners who follow the updated new curriculum. Mrs. Ani is a 
teacher, and she represents teacher participants who are still confused with the 
implementation of the new curriculum. Mrs. Sari is a teacher, and she represents teacher 
participants who are well adapted to the new curriculum, and Mr. Dino is a teacher 
trainer who represents teacher trainer participants who have knowledge of mathematics 
education and the 2013 Curriculum. 
Postmodern InterViews as a Method: How and Why I Chose My Participants 
Beside the narrative w|ri(gh)ting, the main research method of this study is Postmodern 
InterViews. In this section, I explain how this type of interview is unlike other 
conventional interview approaches. I also describe how I chose my initial participants 
and how a snowball effect of interviewing them led me to my other participants.  
First, I want to start with what I mean by Postmodern InterViews. I decided to call this 
method Postmodern InterViews after being inspired through reading two pieces of work, 
Postmodern Interviewing (Gubrium, 2003) and InterViews: Learning the Craft of 
Qualitative Research Interviewing (Kvale & Brinkmann, 2009). The reason I combine 
these two approaches is because they resonate with my Mobius paradigm and 
methodology.  
It is obvious from the adjective that I chose this type of interview because it supports the 
postmodern paradigm which influences the genres of data representation. Gubrium and 
Holstein (2003) state that social science researchers face a crisis of representation and 
postmodern interviewing brings the possibility to deconstruct the modern way of 
representing interview data. Moreover, it is also a communicative way to discuss 
together with my participants a critically reflexive question: who are we? This is the 
core question in this transformative research. It requires me to consider the cultural, 





Another unique characteristic of postmodern interviewing is the bridging of the distance 
between me (interviewer) and my participants (interviewees) (Fontana, 2003). The 
interviewer and the interviewees do not relate to each other as strangers but as ‘active 
agents’. As a result, it justifies my act as a research interviewer to respond to my 
participants’ agency by conducting a small workshop for teachers which I did not plan 
at the beginning of this journey (see Chapter 7). Furthermore, this relationship 
influences my  choice of the initial participants. The key point is that as long as I could 
form a personal relationship and a communicative partnership with them they were 
chosen.  
I chose my initial participants with two reasons in mind: (i) I knew 
them very well, and (ii) they were different from others because they 
held certain strict social and religious values. Moreover, they were 
willing to get involved in my research. 
 In relation to my research purposes, I am primarily not interested in 
random sampling because it is important for me to ensure that my 
participants have a good vision of mathematics education. In my 
opinion, this cannot be achieved using randomly chosen participants. 
Besides, I use interviews to hold cups-of-coffee conversations which make it possible 
for me and my participants to “inter-change” ideas, beliefs, and views about primary 
mathematics education in my country (Kvale & Brinkmann, 2009). To have these 
conversations I needed to feel as comfortable as possible talking with them, and vice 
versa, in order to engage in profound and pleasant conversation. Thus, I chose my 
participants with the aim of creating a comfortable atmosphere during the data 
gathering. Such sampling is called “purposeful sampling” and “convenience sampling” 
(Creswell, 2012). 
Generally speaking, the main criteria I used to select the participants are: whether or not 
they have long experience as practitioners in primary education, especially in primary 
mathematics education, and involvement in the implementation of the 2013 Curriculum. 
They must also hold and demonstrate good values, both religious and social values, in 
their daily and professional practices. Initially, I talked with one curriculum designer 
(Mr. Wiko), one teacher (Mrs. Sari), one mathematics teacher trainer (Mr. Dino), and 





of these people to justify my above argument. Later on, they suggest me to others who 
hold different beliefs about mathematics education. 
A Great Educator with Holistic Perspective 
I left the meeting room and I was hurrying toward my department head’s room 
for another meeting. This latest meeting was with some university officials. It 
was the first time I had a professional meeting with him, Mr. Wiko. 
Wiko : Naaah….here she is whom we are waiting for. 
He gave me a big smile, as warm as usual. Although he is quite a senior figure, 
he was always kind to everybody. I sat on an empty chair, next to my head of 
department. I looked around, and everybody who should be here was already 
here except me. I feel  ashamed. 
I : I do apologize. The curriculum meeting had just finished. 
We started the meeting. It was about arranging a proposed collaboration for an 
international function. My duty was to draw up a proposal for activities that 
were appropriate for implementation. 
Wiko : I prefer Bu Neni to handle this task because you have graduated from 
abroad and already have much experience in international networking. 
He always had good reasons for the tasks that I could not avoid. I nodded and 
smiled. After the meeting, I braved myself to start a conversation with him. 
I : Can I ask you something, Pak? 
Wiko : Sure. Feel free to ask anything  
I : I have been waiting for a long time for this occasion. I am so curious. 
You are a physics educator, but I know you were placed in the cookery 
department. How did you manage to teach Physics to your bachelor 
students? 
Wiko : What do you think? 
I : Looking at your professional performance, I don’t believe you taught 
them “just Physics.” [I signed with my V fingers] 
Wiko : [laughing loudly] You’re right. How could I teach “just Physics” [he 
signed with his two V fingers] to bachelor students who wanted to learn 
about food only. It would not make sense to them.  






Wiko : I have learnt more about food and I have looked for its connection 
with Physics so I could teach them “food Physics” properly. 
As I recall that short conversation with him, it reminds me of what Jurgen Habermas 
(Grundy, 1987) calls the practical interest. Instead of following the technical interest by 
teaching Physics as it is, abstractly or with other meaningless contexts, to his students, 
he wisely decided to learn more about his students’ background and knowledge so that 
he could start from there to explain Physics. Habermas explains that knowledge is 
constructed, and in my opinion, in order to construct something we need ‘ingredients’ 
from students’ pre-knowledge or understanding or interests that we can connect to, so 
that the new knowledge can be meaningful to them. In the conversation Mr. Wiko 
taught me the importance of understanding your students before teaching them. 
An Inspiring Primary School Teacher 
One day Mrs. Sari and I attended a national meeting on developing 
mathematics books for primary school children. I was placed in the same room 
with her. She is a lower primary school teacher in a prestigious integrated 
Islamic school in Surabaya. 
Sari : (making a phone call in the middle of the night) Hallo, Assalamualaikum. 
Is this Fina? Have you prayed Tahajjud already? Okay, good. What was a 
good deed you have done today? … Well done … (Hang up the phone. 
Make other phone calls to different people with similar questions) 
I : I overheard the phone conversations. Who were the people you just 
called? 
Sari : They are my children and my students. 
I : Do you call your students to ask such questions? I mean… questions 
about their worship? 
Sari : Yes, it is a part of my duty as their teacher. 
I : Excuse me … So, do you think your responsibilities to them are more 
than teaching? 
Sari : Yes, I feel that being a teacher is not only about teaching them 
mathematics, but more than that. I have the responsibility to educate 
them to be pious persons before Allah because I have to answer to Allah 
for what I do.  






Sari : Alhamdulillah … I talk with their parents of course and they are very 
happy with my approach. They do not mind if I call their house to wake 
their children up to pray tahajjud and monitor the good deeds that they 
have done during the day. 
This memory of Mrs Sari reminds me of her personality. I am very impressed with her 
as I write this recount of our conversation. I realize, as I read the recount over and over 
that she is the most extraordinary teacher I know, at least for two reasons. First, she 
views her role as a teacher as involving more than teaching her students. In other words, 
she thinks teaching is not only attending to what happens to our students’ minds in the 
classroom, but also caring about how they act in society. Moreover, when she 
mentioned Allah in her explanation of her actions, she showed me that she has a long 
term vision of what education is for. She believes that the responsibility of teachers goes 
beyond mundane matters to being accountable for one’s pedagogical actions to The 
Creator. 
I have been working with this teacher in writing PMRI (a strand of Indonesian Realistic 
Mathematics Education) books for primary school mathematics. She is an excellent 
teacher in her school and has collected many awards, both as a teacher and as a teacher 
researcher. She is innovative and always tries to teach in constructivist ways. Since she 
first knew about the RME approach, she has worked at using this approach in her 
mathematics classroom. Furthermore, she is concerned not only about her students’ 
achievement and performance in mathematics, but she also considers the importance of 
developing good ethics in her classroom. 
A Productive Professor in Primary Mathematics Education 
One day a professor who is also a great mathematics teacher trainer asked me 
to collaborate in a PMRI workshop for primary school teachers. He is a senior 
academic with a lot of experience in primary mathematics education at my 
institution. He was my lecturer as well. We prepared the workshop for primary 
teachers. It was in a small city outside Surabaya. I went to his house as we had 
planned to go together. I helped him to carry some recycled paper to his car.  
I : Why do we bring these papers with us, Pak? 
Dino : We can use these papers for the workshop, as media for teachers. These 
used papers are still useful. Do not simply use new paper just for media. 
I remember that the night before I had gone to a bookshop and bought new 
origami papers for media. I used to do it regularly. Considering the above 





It took about two hours to reach the town. The teachers were already gathered 
in a hall. I did my presentation. It was too stiff and theoretical. The teachers 
responded well to me, but I did not know why I felt dissatisfied. Then the floor 
was the Professor’s. He handed out the recycled paper to the teachers and 
started hands-on activities with them; there was so much fun and laughing. He 
posed an open-ended problem with several right answers. The teachers were 
confused when every answer was right. They were used to having only one 
right answer. Then the professor smiled and said, ‘PMRI teaches us that there is 
no single truth in this world. The truths are many and different from each 
other.’ 
I was surprised at his answer. I understood that such an open-ended problem could give 
rise to different and various right answers. Nevertheless, to generalize such a notion is 
dangerous in my opinion, since mathematics, with its rules, suggests the idea of right 
and wrong. The right versus wrong notion definitely cannot be applied to a problem that 
needs one right answer, can it? However, at that moment I could not argue with him.  
I know this elderly man as an experienced mathematics educator. He has been an 
advisor of primary schools for many years. He is a professor of mathematics education 
in Indonesia and was involved in the dissemination of PMRI in Indonesian primary 
schools. He has written many mathematics books for schools and universities, including 
the textbooks I studied when I was in primary school. He has the vision to change 
mathematics education through PMRI and he never stops in his efforts to achieve his 
dreams. His doctoral research was on embedding the PMRI approach in traditional 
games. He is also concerned about ethical issues and the cultural context of mathematics 
education.   
A Religious and Model Parent 
I finished my data gathering for my master’s thesis today, and as I walked out 
of the classroom I met Mrs. Rina. She is one of my colleagues in the same 
department. Two of her children are studying in the primary school where I 
collected my data. One of them was my research participant and worked with 
me. Mrs Rina came to speak to me because she was curious about her child’s 
progress.  
Rina : Can she understand and follow what you taught? 
I : [smile] very well…very well… 





I : I do design research and I design mathematics activities for first graders 
to develop their spatial ability using a realistic mathematics education 
approach 
Rina : What kind of approach is that? Is that a new approach that can help my 
children solve math problems? 
The conversation continued for an hour. She asked many things and showed 
her concern for her children’s education. I was so impressed by her concerns. 
The next day, I met her again in our department, and we continued our 
conversation about education in general, and she told me her views and beliefs 
in the way she educates her children.   
I decided to work with her for my study because she has many children and a few of 
them are now in primary schools. She has a unique way to plan her children’s 
education. When they are at the primary level, they are placed in an integrated Islamic 
school near their house. The school is the model in the suburb. After they graduate from 
primary school, she sends them to a modern pesantren, that is, an Islamic boarding 
school that focuses on Islamic Education. It is called modern because such schools 
usually have a curriculum that offers the study of scientific knowledge and a number of 
languages. She argues that by doing so, her children will be good people; they will not 
only be clever and have enough knowledge, but will also have a good attitude and hold 
religious values. Such a mother, and an educator at the same time, has a unique 
commitment to education and holds the right values about educating her children. This 
is why I want to know more about her views regarding the new curriculum. 
After I had decided to meet these four people at the start of my journey, I sent them a 
consent form to confirm their willingness to be involved in my research. They 
introduced me to other teachers, and those teachers introduced me to their school 
officials, including the school principal, the school advisor, the vice principal, and the 
school head of research and development. The first teacher trainer also connected me to 
other teacher trainers whom he knew to have similar or different opinions from him. 
The number of chosen participants kept growing like a snowball. I gave every person a 
consent form before I had a chat with her/him. For some participants, I kept going back 
to have a few more interviews with them if there were some findings I needed to 
confirm or if they were willing to meet me again. I followed their agenda and also 
considered my own desires. The research journey and the interviews ran smoothly. In 
the end, in total, I interviewed one curriculum designer, one school principal, one vice 





2 parents, 35 teachers (including 15 of them in the small workshop).  I have known and 
engaged in professional practices for a long time with the majority of them. Only two 
teachers, whom I had met during the workshop, were new to me.  
QUALITY STANDARDS: JUSTIFYING SUBJECTIVITY 
Bachelor research experience 
Indonesia, 2004 
Like many Indonesian students, I started learning to conduct research when I 
was studying for a bachelor degree. I was trained in statistical research. There 
was a Statistics course that every bachelor student had to attend. However, to 
be honest I did not really understand how each variable and number worked in 
the field of educational research. I found that most of the bachelor research 
discussed students’ learning results which are expressed in numbers so that they 
could be calculated statistically. The majority of the research studies were on 
Classroom Action Research. I whispered to myself, ‘would I meet this stuff 
again when doing my bachelor thesis?’, and my biggest hope was that I would 
not.  
Luckily, I was picked to join my supervisor’s project, which he called qualitative 
research. The research was about trying out a certain model of problem posing 
to enhance students’ creativity in learning mathematics. Initially, I had no idea 
at all about what it was, since in my department qualitative research was like 
‘second class’ research which was not too popular at the undergraduate level. I 
took the challenge, though, and I applied to get student research funding for 
my research from the UNESA research center. I was awarded funding but 
faced a battle during the defense of my research report.  
The research report required ‘thick descriptions’ of the research findings and 
analyses. I did structure clinical interviews with a number of students. Despite 
the absence of numerical data in the report, I had to validate all the research 
instruments by citing the authority of experts in order to fulfill the validity and 
reliability requirements. One statement of a reviewer which was so impressive 
to me was, ‘Such a research report is impossible to be done by a bachelor 
student’. My first qualitative research met the validity and reliability standards 
for quality. 
Master research experience 
The Netherlands, 2008 
I learned another type of research during my master’s degree program, namely 
Design Research, which seems like a combination of developmental research 
and action research. It uses qualitative data with thick descriptions of 
observations and no numerical data at all. The topic was about developing the 
spatial ability of primary students through a sequence of designed activities 





what I had done in my undergraduate course because I actually engaged in 
designing a Hypothetical Learning Trajectory for students’ mathematical 
activities. I used my own voice in the hypothesis, but it was still based on 
theories from previous research. I felt that my role as a researcher was more 
flexible since I had to hold discussions with teachers during the design process 
and think of them as my research partners. I interpreted students’ gestures, 
language use, and drawings in order to enrich the activity sequences since the 
main aim of the research was to develop a grounded theory called a ‘local 
instructional theory’. 
Nevertheless, looking back on the structure of the whole thesis, it was much 
the same as my bachelor thesis. The standards for assessing the quality of the 
research were also the same as for my undergraduate thesis, using the same 
terms: validity and reliability. In the conclusion chapter, I also had to generalize 
the research results in order to suggest the implementation of the created 
sequences of activities. Overall, I felt comfortable enough with such a method. 
It might be because I was used to thinking while I was learning mathematics. 
So, to me, following certain rules, redefining every keyword of my research, and 
being as objective as possible seemed natural and essential when doing 
research. 
As a novice researcher, I have grown in my understanding of research with the 
experience of post-positivist paradigms which seem to seek qualitative data using a 
method of ‘triangulation’ as stated in Krefting (1991). I validated the data from three 
different sources: interviews, audio recordings, and observations. Moreover, like other 
qualitative research in post-positivism, my previous research experience also used 
triangulation to ensure validity and reliability and enhance the accuracy and credibility 
of the research. In my master’s thesis, I used terms such as internal and external 
validity, and internal and external reliability (Mariana, 2009). 
To be frank, I do not think that I have to use the same quality criteria while working 
with different paradigms. Now, I need to justify the quality of my multi-paradigmatic 
research design, and I argue that I should choose relevant ways to judge its quality. 
Thus, instead of asking how valid and reliable my research is, I ask how convincing, 
critical, and reflexive my research is to me, to my participants, and to the readers within 
the three paradigms (interpretivism, criticalism, and postmodernism) which I try to 
juggle in my Mobius  integration. 
In this section, I demonstrate briefly how these paradigms determine the sets of 
standards that I follow to judge the quality of this thesis. Within the interpretive 





trustworthiness criteria. Within the critical paradigm, I use critical reflexivity to assess 
the quality of this transformative research. Within postmodernism, I use verisimilitude 
to judge the quality of the various genres that I create in my thesis writing. 
Trustworthiness and Authenticity 
 Because I use narrative writing to present the interview 
data and findings, it is essential to ask how far my story 
can be trusted, rather than to pose questions about how 
valid and reliable it is. Thus, the criteria of 
trustworthiness become a central issue in judging the quality of the writing. According 
to Guba and Lincoln (1989), trustworthiness is “parallel criteria” (p. 233) which has 
roots in its fellow post|positivist research criteria. I evaluate trustworthiness as 
“credibility, transferability, dependability, and confirmability” (p. 236-243) which are 
respectively parallel to internal validity, external validity, reliability, and objectivity. 
Taylor and Medina (2013) provide questions to help us understand each of these 
criteria. 
The trustworthiness criteria include: credibility (did the researcher undertake 
prolonged immersion in the field, check his/her interpretations with his/her 
informants, and display a process of learning?), dependability (did the 
researcher engage in open-ended or emergent inquiry?), transferability (is 
there sufficient rich description for the reader to compare his/her own social 
context with the social setting of the research?), and confirmability (can the 
research data be tracked to their source?). 
I use ‘prolonged engagement’ and ‘member checking’ for credibility criteria. As I 
explained before, I have applied certain criteria for choosing my participants, one of 
which is that I have already done professional work and formed a friendly relationship 
with them before this research was conducted. During the interview, I posed questions 
such as “What do you mean by …?” or “Do you mean that …. is ….?”, or “Am I right?” 
to confirm my interpretation of their meaning. I keep in contact with my participants 
and ask them whether my inferences drawn from our conversations accord with their 
meaning. I provide a thick description for transferability by presenting the contexts of 
my narrative. For attaining the dependability criterion, I make the process of my 
emergent inquiry clear by using phrases such as “By reflecting…I consider…”, or “By 
considering … I come up with ….”, or by providing details from my journey notes to 
show the emergent research problems (see Chapter 3). I organize my writing to enable 





attempt to address the confirmability criteria by providing tracking connections between 
chapters, with references in any link of one chapter to another. 
Furthermore, in this auto|ethnographical study I interact 
with myself and my participants. I involve many layers of 
educational stakeholders in Indonesia.  Regarding my 
relationship with my participants, I employ authenticity as 
the standard of quality, using fairness, and ontological, 
educative, catalytic, and tactical authenticity. I aim at the achievement of fairness by 
“offering open negotiation of recommendations and of the agenda of subsequent action” 
(Guba & Lincoln, 1989, p. 246). It allows me to ask my initial participants to 
recommend other participants thereby creating “snowball sampling” (Creswell, 2012, 
pp. 146). Besides, it also justifies my decision to follow my participants’ agenda and 
create a small workshop for teachers at their wish without any planning on my part at 
the beginning of this research journey. To achieve ontological authenticity I provide 
evidence of participants’ changes during the workshop (see Chapter 7) and the 
transformative process that happened to me (see Chapter 9) and to my participants (see 
Chapter 5). For educative authenticity I present findings on how my participants and I 
have been empowered along this journey. For catalytic authenticity I report on how we 
struggled in identifying the hegemony in our mathematics problems, and for tactical 
authenticity, how this struggle could empower us to improve our professional praxes in 
creating mathematics problems. 
Critical Reflexivity 
I realise that writing my story and re-telling other stories could lead me to become more 
aware of my own subjectivity. In order to challenge my subjectivity, I see the need for 
questioning and reflecting on ‘others’ voices’ so that what is subjective in what I write 
is more readily recognizable to me. The word ‘other’ here includes me, my own voice. 
Richardson (1994) calls this the “narrative of the self” in which I am included as ‘the 
other’ in the texts. Furthermore, through critical reflexivity, I pose questions and 
confront doubts throughout my writing about the dominant ideas I have about what is 
the ideal context for Indonesian mathematics problems at the primary level (McNaught, 
2010). 
In order to answer the doubts I do critical self-reflexivity to answer essential questions: 





Such an attempt to understand the self is the main 
requirement in critical reflexivity, and it may also involve 
consideration of the cultural self. Pillow (2003) calls this 
reflexivity as self-recognition. For social constructivist 
researchers, this step is necessary to situate me as a 
researcher in the study, even at the ‘pre-research stage’ (Finlay, 2002b), as I do in 
Chapter 1. In addition, it also enables me to help my participants do the same self-
recognition, reflexivity as recognition of the others (Pillow, 2003), to create mutual 
social reflection (Finlay, 2002a), which I do in Chapter 5. 
Crystallization 
Within the multi-paradigmatic approach to research, instead of 
using triangulation I use crystallization (Richardson, 1994) to 
look at phenomena from multiple perspectives. I believe that 
one phenomenon has many facets to be studied when viewed 
from different perspectives. The main phenomenon that I 
examine in this study is the dominance of international contexts 
in mathematics problems or the lack of religious and cultural 
contexts in Indonesian mathematics problems, which is caused by many factors and can 
give rise to many interpretations. Therefore, I provide a wider discussion involving 
multiple layers of educational stakeholders in Indonesia to enable the readers and me to 
see the problem from many different perspectives.  In addition, I conduct a historical 
study of mathematics problems within the history of the mathematics curriculum in 
Indonesia to enrich the range of interpretations of this phenomenon.  Crystallization 
enables me to voice my participants’ worries, struggles, fears, and hopes, as well as 
mine. It helps my participants and me to construct multiple realities of a phenomenon, 
because a crystal reflects a single light into many colours of realities. 
Verisimilitude as a Literary Standard 
Using various literary genres in my writing requires literary standards to be applied. 
Instead of making it look accurate, it is more necessary to make it look “plausible and 
believable” (Taylor, 2002). I use “verisimilitude” as the criterion to judge the writing to 
determine whether it is attractive, coherent and seems true. As this is my first 
experience using varied genres in my research writing, I questioned myself many times, 





attempt to deliver through the writing and pictures?”. In postmodern research design 
verisimilitude is the answer.  
I looked up the word in the dictionary and found that 
verisimilitude is etymologically from the Latin word, 
verisimilis, which means very similar. Its root means 
“similarity to the truth”. If it is only similarity to the truth, it 
does not necessarily have to be the ‘real’ truth, but 
sufficiently true to convince readers to say, “Hmmm…it’s true”. In other words, the 
postmodern genres that I use in this w|ri(gh)ting should seem true, sound true, or feel 
true for the readers. In order to achieve this, I should provide a thick description 
(Creswell, 2012) and fully consider whether the writing contributes to the pedagogical 
thoughtfulness of my readers (Van Manen, 1994).  
Thick description is the presentation of details depicting people or situations (Creswell 
& Miller, 2000). In the narrative w|ri(gh)ting, I provide the background situation. In the 
auto|ethnography, I present the history. I follow each poem with an explanation, and I 
put each picture into the paragraph which is meaningfully represented by the picture. I 
also add descriptions of gestures and people’s body language in each excerpt of the 
interviews. The description is not objective but interpretive, and it is justified as long as 
it represents what I want to present (Denzin, 2009). 
Verisimilitude can also be achieved through pedagogical thoughtfulness in my narrative 
writing. I provide multifaceted and complex mindfulness (Van Manen, 1991) of 
mathematics problems in this thesis. In order to achieve this criterion, I attempt to 
question the hegemony of the contexts in mathematics problems and respond to my 
curiosity by posing questions many times.  
What contexts dominate our mathematics problems? What are the possible impacts on 
children if we use international contexts? How did we come to face these problems 
today? What happened in the past in our mathematics curriculum? Why can we not 
encourage mathematics educators to embed our religious and cultural contexts in our 
mathematics problems when every day we use mathematics in religious and cultural 
practices? How to do so? How can I empower my participants? What are their struggles 
and difficulties in decontextualizing our mathematics problems? What kind of help can I 





this thesis. I formulate these questions into three research questions in Chapter 3. 
However, in practice, I return to these questions to guide my inquiry. 
To sum up, by integrating all these quality standards together, I am able to embark on 
the journey of my research and rethink the justification of each step I take in this 
inquiry. It empowers me to act and move towards the unclear ending of this research 
journey. It enables me to constructively plan the next step to continue the journey even 
before this current one ends. 
SYNOPSIS 
At the end of the presentation about my research design space, I want to emphasize to 
readers that this chapter although entitled Chapter 4, was actually written at the very end 
of my research journey. I returned to this chapter after I finished writing my last chapter 
because all the methodologies and methods I have used in this research have been 
emerging and were constructed throughout the time of my research journey. The only 
reason I put it in Chapter 4 is to clarify my research design space to readers before they 
read the chapters ahead. The following chapters (and also the previous ones) 
demonstrate how I play the Mobius paradigm and praxis in my inquiry in a multi-
paradigmatic research design space. 
During the writing of this chapter, I found myself immersed in an inquiry process of 
understanding all the new research terms which I had not encountered in my previous 
research experiences. Like a butterfly struggling out of its cocoon, I am aware of each 
struggle in attempting to understand the terms, and how to apply them in my research. 
In the end, I found that this transformative research successfully changed my mindset 
about research. Now, I see research not only as looking for one single answer to the 
research questions. I have many metaphors for what research means to me now, as I 
express in the following poem. 
I did research for prestige 
To make people recognize me, at least 
I did research as duty 
To do my job getting easy 
 
I do research for self-recognition 
To fulfill my compassion 
I do research as critical reflexivity 
To empower my society 
I do research as transformative learning 






C H A P T E R   5 
FIVE DIMENSIONS OF TRANSFORMATIVE KNOWING: A TOOL OF 
CRITICAL SELF-REFLECTION 
A butterfly just escaped from its cocoon 
It stays on the branch when the empty cocoon skin hangs on 
It looks on the skin and sees its reflection 
As mentioned in Chapter 4, I have been conducting an ‘integrative critical 
auto|ethnography’. I have engaged with experienced teachers and other key education 
stakeholders in Indonesia and conducted dialogical interviews with them. The 
conversations enabled me to investigate my own beliefs and values autobiographically 
as an Indonesian Muslim mathematics teacher educator. Moreover, the narrative method 
of ‘writing as inquiry’ has enabled me to make visible my critical self-reflection 
process. While transcribing interview data and writing stories of my participants’ 
experiences, I have engaged in the process of self-reflection and critical thinking about 
my own experiences as a mathematics educator and a learner. 
In my doctoral study I am using transformative learning theory as a tool for critical self-
reflection. This theory of adult learning has enabled me to reflect critically on my own 
frames of reference (Mezirow, 1997) and how they impact on my professional practices 
as a learner, a researcher and a mathematics educator.  
The inquiry process is raising my consciousness and enabling me to answer the 
question, ‘What does it mean to be an Indonesian Muslim for my academic role as a 
Mathematics Educator?’ This issue is one of my doctoral research questions.  
In particular, five dimensions of transformative knowing (Cultural-Self Knowing, 
Relational Knowing, Critical Knowing, Visionary and Ethical Knowing, and Knowing 
in Action) proposed by Taylor (2015) have gradually helped me to become a 
transformative researcher-learner. As a novice researcher, I had never considered this 
possibility in my previous research experiences. This unfolding self-inquiry process is 
supported by a multi-paradigmatic research design which provides a creative space for 
engaging in self-exploration. 
In this chapter, I narrate these five aspects of my critical self-reflection process. I 
illustrate how I have unfolded my frames of reference in each transformative knowing 





images as a representation of the transformative process in each dimension of knowing.  
Beforehand, I want to discuss Mezirow’s transformative learning theory and Taylor’s 







TRANSFORMATIVE LEARNING AS A FRAMEWORK OF CRITICAL SELF-
REFLECTION 
Transformative learning theory was initially introduced by Mezirow in his research 
context about adult education in 1978 (Kitchenham, 2008). The theory itself has 
transformed in Mezirow’s mind and has been influenced by many other scholars like 
Habermas, Kuhn, and Freire. Interestingly in Mezirow’s paper (1997), a small part of 
this theory mentions about frames of reference that might influence adult learning. I 
found that these frames resonated with me during my reflective process. Mezirow states 
that adults learn something new by referring to these frames of reference which might 
include a set of values and beliefs, their previous experiences or pre knowledge, and 
even a cultural understanding. 
In my study, I often have been flashing back to my previous experiences with 
mathematics as a mathematics learner, a mathematics educator, and a researcher. As a 
mathematics learner, I loved doing mathematics at school even though the school 
mathematics was not related to my daily experience. Meanwhile, as a Javanese kid, I 
practice mathematics while I was playing my traditional games with my friends, and as 
a Muslim, I am doing mathematics while practicing my religion. As a mathematics 
educator, I seem like being on another world in which most of the time I am teaching 
foreign mathematics and enjoy the hegemony. There are particular moments in my 
study during my interview and writing when I am thinking about these two parallel 
The butterfly is seeing back on 































worlds and seeing their connections. Consciously, I find these thinking processes 
working under a framework of five dimensions of knowing. 
In these critical self-reflection processes, I refer to five ways of knowing proposed by 
Taylor (2015) which are Cultural-Self Knowing, Relational Knowing, Critical 
Knowing, Visionary and Ethical Knowing, and Knowing in Action. I am using these 
dimensions of knowing as tools to do the reflection processes. One by one I am able to 
unfold my cultural identities as well as any hegemony in my professional practices. 
To me, these dimensions are not linear or in order but are more like a cyclic process of 
engaging in critical self-reflection. The starting point might be different for each person 
depending on her/his personal stage as s|he starts the reflective process. As in my case, I 
start with ‘Cultural Self-Knowing’ because I am in the stage of knowing to identify who 
I am and my worldview before I contemplate on my professional practices. 
Nevertheless, together these five ways of knowing enable to raise consciousness, 
awareness, and mindfulness, and to encourage me and my participants to act differently. 
These dimensions not only enhance our cognitive understanding but also empower our 
emotional, spiritual, and social potentials (see Figure 5.1).  
 
  





Cultural-Self Knowing (Self-realisation) 
I begin to see the fog 
The fog becomes clearer as I’ve moved on throughout my study 
The fog of hegemony 
The fog that has made us unable even see our hands 
I walked into it and tried to be aware everybody that are in its middle 
Nobody is aware 
And that’s why I keep moving on… . 
And I start with understanding Who I Am 
(Presented by Mariana at WAIER Forum, 2015) 
The first step of my self-reflection begins with being 
aware of hegemony which dominates my worldview, 
reflecting my cultural identities as a Muslim, a Javanese 
and an Indonesian, managing my habit and being mindful 
of my acts for the outer world (Taylor, 2015). The poem 
above is an expression of my critical self-reflection in understanding the self of me and 
its relationship with my outer world. When I talked to teachers and went through an 
effort of understanding our practices in teaching children mathematics, inside me there 
were questions of reflection. What are dominating our mathematics problems? Whose 
cultures appear in our mathematical contexts? What are the impacts of these values and 
lessons to my students? And why have we done this for many years without being 
aware of what these are all about? 
Then I realized that these questions can only be answered with understanding my own 
self by asking; ‘Who am I?’ The question leads me to think critically about my cultural 
and spiritual understanding. If their contexts are not appropriate in our cultures and 
seem foreign to us, then do we as a Muslim and as an Indonesian have more familiar 
contexts to serve in our mathematics classroom? Why do I want to involve these issues? 
How important are they to show our cultural and spiritual identities in our mathematics 
lessons? If it is important, how can I convince other teachers to do the same thing? How 







Relational Knowing (Opening to Difference) 
I see complexity inside me like I see in others’ 
I see diversity inside me like I see in others’ 
I see that a particular condition surrounds me as I see in others too 
I see … the massive universe inside me where others belong to 
The next step of my reflective process is learning how to make connections with myself, 
my community, culturally different others and our natural world (Taylor, 2015). 
Connecting with my own self is not an easy first task to do. I have to understand my 
own desires and what kind of worldview dominates my decisions. In the end, I have to 
consider picking a desire which does not harm others and is more beneficial for the 
community and the environment. I am learning to deal with myself. Furthermore, it 
impacts on my way of treating my participants. I was being more flexible and getting a 
better understanding of their situations. I try to put myself in their shoes and feel what 
they feel in their daily practices. When I see that they are different from one another, I 
start realizing that each person has unique characteristics. Therefore, I have to treat them 
properly and to consider their diversity. 
Furthermore, I see how outer worlds influence the 
emergence of this diversity like how my environment 
influences my perspectives, my thinking, and my acting. 
As a woman who has grown up in a big city, previously I 
was not concerned about endangered species that suffered 
in forest fires. Since I contemplated through these critical 
ways of knowing, I have begun to look at ways of bringing the issues into my 
mathematics lesson. I finally gain ideas to involve ways to sustain our natural 
environment in my lessons. When I talked about these matters to my participants, they 
also began engaging in such contemplation. 
My teacher-participants began to reflect in their professional routines. They were asking 
critical questions during the interviews about the uses of the mathematics that they have 
to teach their students. They also think that the taught mathematics should be 
meaningful and applicable for students in their community. However, they also consider 
that their students come from different backgrounds. That is why it is important to give 





Furthermore, the new primary curriculum which is the 2013 Curriculum with its 
integrative approach involves rich contexts of both diversity and environmental issues. 
We examined the new primary textbook together that was developed based on the 2013 
Curriculum and we were glad that we found multicultural ethnicity appeared in the 
book. We could find pictures of students with various identities, such as curly haired 
students, black skin students, white skin students, and Muslim students, in the 
textbooks. This emergence helped teachers to convey the awareness of diversity to the 
class easily. In addition, the curriculum also required teachers to be as creative as 
possible, creating activities to preserve the environment. One of the teachers told me her 
story in designing a mathematics activity that involved collecting garbage in school 
areas to keep the school clean. 
Critical Knowing (Political Astuteness) 
In my past, being critical was always about 
pointing to someone else 
It is easy to blame the power above us, 
The government, the institution, or the boss  
Now I see, my pointing finger to them is only one 
or two 
While many other fingers are pointing at me 
 
When I realize it 
I begin to criticise myself 
There is always space to make a change 
If they make a rule to govern 
I could look for the space to make improvement 
 
When I reflect on my decisions as a teacher educator, I realize that most of the time 
there is a shadow of power up there which influences my decision; called rules and 
regulation. It brings me to the third step of consciousness; how power constructs and 
governs our reality (Taylor, 2015). Interviewing various levels of educational 
stakeholders make me realize that we are always in the middle of two powers. Teachers 
stand between idealism and policy makers. The school principal and advisor stand 
between school pride and policy. Even the curriculum designers in Indonesia are 
perceived to stand between the dream of nations and political and economic agenda. An 






“I'm an example since I am administratively correct in their opinion.  
Since I knew that they do not appreciate my improvisations and creativity in 
teaching my students, I stopped improving and have done whatever paperwork 
that they need to assess me. That’s all. My job is satisfying them and exactly 
following as they instruct me. While my students…. [deep breath] 
Somehow I want to surrender, but I know I have to keep on and someday I 
want to be someone who has the power to change this situation.” 
Mathematics assessment of the new curriculum brings a dilemma to educational 
practitioners. On one side, most teachers are happy with the alteration and the holistic 
approach which shows the creativity space in their professional careers. On the other 
hand, the paper-based assessment of their work performances inhibits their creativity. 
The local government regulation that does not integrate mathematics assessment 
anymore with other subjects becomes less contextual because the types of problems 
should be multiple-choice or short answer problems. 
Visionary and Ethical Knowing (Over the Horizon Thinking) 
I loved math since I was a child 
I loved the math of counting candies, receiving more candies 
While my teeth were rotten 
I don’t care 
How careless I am now about being healthy 
 
I love the math of thinking about having more money from the bank interest, 
whereas sharing contexts were barely posed 
How I often forget that what I have is what I give and share with others like what the 
Prophet said 
 
I love the math of shopping, percentages of discounts, 
How consumptive I am now 
While I always forget to spare 2.5% of my income for zakat and charity 
(Presented by Mariana at WAIER Forum, 2015) 
These considerations made me reflect on my own views about mathematics as a primary 
school student and how it impacts the way I am now. Then, the next way of knowing 
helps me reflect on my past, and I can see how the past affects my current self. It makes 
me rethink about how the better world could be like and what it should be like (Taylor, 
2015). In doing so, a creative thinking is needed to empower someone making a jump in 





When I tried to engage my participants in this thinking process, I posed them a 
reflective question such as ‘How do you usually design mathematics problems for your 
students?’ These are two of their answers. 
T1: I’m thinking about how to make the levels of the problems from the easiest 
to the most difficult ones. If it didn’t work and few of them needed 
remediation, I redesigned them and made them even easier.  
T2: For story problems, I usually use contexts which are [in my opinion] fun 
for them and they like it, involving candies, lollies, marbles, etc. 
These answers made me think which experiences are similar to both a teacher and a 
child. When they felt this approach was perfect, and they were comfortable doing these, 
my mind was busy with a lot of questions which needed to be asked. We discussed our 
vision as educators, our idealism, and we looked for the answers together in my 
following questions. Have you ever thought that would be affecting their lifestyle? Do 
you think they would be a mathematician in the future by treating their learning with 
such difficult math problems? Do you think all these are valuable for their lives? What 
do you think teaching math to children is for? 
Perhaps nobody will come up with one perfect answer because it is not about right or 
wrong. However, the most important thing is that we have a strong commitment to 
ourselves as a mathematics educator that we are going to change our views. We have to 
start considering values and morals of our future generation. 
Knowing in Action (Making a Difference) 
Transformation needs courage 
Just like a butterfly which tries to escape from its cocoon 
It requires action to move 
After reflection in a dormant period  
It is time for the butterfly to make movement 
In order to see the world, and spread her wings 
Everybody dreams of the better world, but nothing changes without action. Empowering 
others will have greater impact if we can become examples of change. I always 
remember an Islamic quote, “If you want to change the world, start with 3s: start from 
yourself, start from something simple, and start from now”. It is essential to be 
reflective and critical, but it is also important to start an action. Therefore, the last (but 





him/herself as an agent of change to develop a movement of action, have a strong 
commitment to sustaining and thinking globally but acting locally in the action (Taylor, 
2015). 
As I am doing my critical self-reflection, I realize my worldview is dominated by my 
cultural identities as a Muslim, a Javanese and an Indonesian. However, when I put this 
reflection into my professional practices as a mathematics educator, I found losing these 
identities in my math lessons. At the same time, I see western educational cultures 
becoming hegemonic in our mathematics contexts. At the end of my contemplation, I 
see mathematics lies in the three separate worlds: International education, Indonesia, 
and Islam. 
During the conversation with one of school advisors, Mr. Umar, he shared his 
experience in these three worlds since he became an advisor in an international school. 
As an international school advisor for many years, he knows the strengths and the 
weaknesses of an international curriculum. On the other hand, as a Muslim he has sound 
knowledge of Islamic education. When he decided to move and be an Islamic school 
advisor, he began to create a combination between the 3I’s; Islam, Indonesia, and 
International, into the school curriculum. 
Umar : I believe that spirits of international learning can be combined nicely 
with our national curriculum so that the taste and the quality can integrate 
three I’s of our spirits [in Islamic schools]. The first I is Islam, the second 
is Indonesia, and the third is International. 
I  : If you see there is an intersection amongst these three worlds in education, 
does it mean that there is something in the international matter which is 
not suitable for us? Can you share your view? 
Umar : Yes, it does. No matter how perfect it seems, 
something is missing in their theory based on our 
perspectives, which is spiritual values. In order to 
apply this 3I concept, all educational elements 
should be together returning back and learning 
about Islam and Indonesia.  
For several decades, since mathematics was introduced in the Indonesian school system 
by the Dutch colonialists, the hegemony of international mathematics has played a 
major role (see Chapter 3). The conversation with the school advisor, Mr. Umar, 







Within this transformative research, I have been transforming like a butterfly that has a 
consciousness that my identities as an Indonesian and as a Muslim mean a lot since I 
could consider the richness of my cultures and spiritual values in my mathematics 
lessons. 
In short, we need steps to start learning about our religion and our nation to get suitable 
contexts for our mathematics problems. Our mathematics contexts should be valuable, 
meaningful, and also global. Islam can contribute in embedding positive values in 
shaping pious characters of our Muslim generation. Indonesian contexts can make 
students appreciate their cultures and give them understanding about where they belong. 
While doing these, we do not need to get rid of all the international items from our 
curriculum. I only think that international contexts do not need to dominate our 
education anymore. We simply do not want to have lost a generation which does not 
understand their indigenous knowledge. On the other hand, international contexts can 
still exist as long as they do not contradict with our beliefs and values in order to 
encourage students that they are also a part of the world society.  
As I mentioned in Chapter 3, throughout the history of Indonesian curriculum 
international mathematics has played a dominant role in our mathematics education 
images. Regarding the notion of the 3Is, I decided to put more focus on Islamic and 
Indonesian contexts. Up to this point, I feel a need to excavate possible Islamic values 
and concepts which might be appropriate to be embedded in primary mathematics 
problems. In order to achieve that purpose, I reflect on my daily spiritual practices and 









PROLOGUE OF CHAPTERS 6 AND 7 
EXCAVATING ISLAMIC VALUES AND CONCEPTS AS CONTEXTS OF 
MATHEMATICS PROBLEMS IN PRIMARY EDUCATION 
It is Mobius which is obvious 
It has two facets which interact 
Islam and mathematics as cultures and knowledge 
How come they are separated in this one research edge? 
In Chapter 5, I outlined how transformative ways of knowing - cultural-self knowing, 
relational knowing, critical knowing, visionary and ethical knowing, and knowing in 
action (Taylor, 2015) emerged gradually during my interactions with my participants. 
Doing critical self-reflection through these five dimensions of knowing, I consciously 
consider the necessity to excavate Islamic values and knowledge which have relation to 
mathematics concepts. For me, therefore, the important question is: how can 
transformative learning empower Indonesian Muslim educators to excavate Islamic 
concepts that have a productive relationship with mathematics problems? 
These following two chapters, Chapter 6 and Chapter 7, attempt to find out the answers 
to that research question. They have the same purpose of demonstrating the excavation 
processes that my participants and I have done. This prologue, then, provides an 
overview of the connection between those two chapters. 
Chapter 6 is my personal journey in understanding mathematics concepts involved in 
my daily religious practices and understandings. Because in this transformative 
research, I count myself also as a participant in this research, regarding the research 
question, as an Indonesian Muslim educator I try to identify mathematics concepts 
reflectively in the narrative writing of my religious praxis. Initially, I define my Muslim 
identity through the five pillars of Islam. Then in Chapter 6, I excavate possible 
mathematics values and concepts at primary school level that are integral to my 
understanding and practicing of the five pillars of Islam.  
Chapter 7 continues the process of excavation in two Islamic educational communities. 
I reveal contexts of mathematics problems through the history of the Islamic education 
system in Indonesia. I also provide findings from my participants, Muslim educational 
stakeholders in Indonesia, in decontextualizing mathematics problems in Islamic 





C H A P T E R   6 
CRITICAL SELF-REFLEXIVITY IN RELIGIOUS PRAXIS: THE PROCESS 
OF EXCAVATION 
A transformative learning perspective enables me to raise my consciousness about rich 
Islamic-mathematical contexts that can be used in primary education. This perspective 
has the potential to make me both a researcher and a learner in this study. It helps me to 
develop this chapter by reflecting critically on my own understandings of Islamic values 
and practices and finding out the mathematical concepts within such understandings and 
practices. 
It is impossible for me to cover an extensive discussion of Islam in this chapter, even 
though I limit it to only those that I have practiced because the topics are massive. 
Therefore, I begin this chapter by clearly providing the definition of a Muslim by 
presenting the five pillars of Islam, and the process of excavation follows in the 
discussion of each pillar.  
Moreover, I lead the discussion in each pillar by narrative writing from my religious 
praxis and pick up mathematics concepts which are only suitable for primary school 
children. In Indonesia, the scope of mathematics topics in primary education consists of 
three broad domains, which are: 
• Numbers 
• Geometry and Measurement 
• Data Processing 
From the story and my narrative writing, I only select the mathematics topics that I can 
use in the future for training my bachelor students and primary school teachers. In short, 
in each pillar discussion I demonstrate two approaches:  
1) Stories or narrative writing, which I lead by questioning myself: How do I 
understand each pillar? How do I practise it? 
2) The emergence of mathematics topics, what mathematics topics emerge in 
understanding such religious practices? Which mathematics domains are 






BEING A MUSLIM: APPLYING MATHEMATICS IN THE PRACTICES OF 
BELIEVERS 
It is quite surprising when I looked into the meanings of ‘becoming Muslims’ or ‘Being 
a Muslim’ on the internet I found many articles which provide redefinition of a Muslim. 
It seems nowadays Muslims have many attributes and need to re-identify themselves 
with those attributes in order to be accepted. Nevertheless, I want to go to the core 
principles of being a Muslim; an original definition and attributes come from a Hadith. 
On the authority of Abdullah, the son of Umar ibn al-Khattab (RA), who 
said: 
I heard the Messenger of Allah (peace be upon him) said, “Islam has been 
built on five [pillars]: testifying that there is no deity worthy of worship 
except Allah and that Muhammad is the Messenger of Allah, establishing the 
salah (prayer), paying the zakah (obligatory charity), making the hajj 
(pilgrimage) to the House, and fasting in Ramadhan.” [Bukhari and 
Muslim]. (An-Nawawi, 2014) 
Etymologically, the word Muslim is related to Islam. While Islam means submission to 
Allah as the only God and the prophet Muhammad as His messenger, the word Muslim 
means a person who believes in Islam. Then how is someone identified as a Muslim or 
what differentiates him/her as a Muslim from others? However, the hadith explains that 
a Muslim should do testifying, praying, paying zakah, fasting, and performing the hajj. 
We called these the five pillars of Islam. These pillars lead the discussion of Muslim 












SHAHADAH: THE DOOR TO ISLAM, THE KEY TO PARADISE 
There is always a door to step on the different world 
Two statements of shahadah are the door in the Islamic world 
Who passes the door is one step toward Islam 
 
I believe that every single baby born in the building of Islam 
Their parents and environment take them out of the building 
Doing sins also step out as well 
Thus, shahadah makes us return to where we really belong 
In my understanding of Islam, every baby is born as a Muslim, without any sins. 
However, during our growth, the environment will shape our religious identity. For 
those who are led to the non-Islamic environment and want to become a Muslim, they 
must do the testimony. This reminds me of one reverting process of a Muslim sister in 
Indonesia during my high school time that I witnessed. 
Being a witness of the reverting process 
She was my class sister in senior high school. She was one year younger than 
me. We were in the same school extracurricular activity which was Junior Red 
Cross (JRC). These recent few weeks I saw her look sorrowful. One day I tried 
to talk with her. 
“Sister, I notice you bring much sadness nowadays. Do you want to share your 
story with me?”, I offered to be the listener of her sorrow. 
“I do not know what to do, Mbak (a call for big sister in the Javanese 
language)”, she took a deep breath. “You know that I have grown up as a 
Christian, but since junior high school, I have had too many questions about 
my religion”, she started sobbing. 
I patted her shoulder gently, “I certainly cannot answer your questions about 
your religion, but you can share your feelings and thoughts with me”. I drew a 
line in the help that I offered to her. I did not want to talk about other 
religions, although I experienced learning about Christianity a bit during my 
junior high school. It was a sensitive issue for Indonesian people so that I 
chose just to listen to her. 
“Since in junior high school, I have held many questions regarding my faith. I 
tried to discuss it with my father in church, but I still was not satisfied with his 
answers. Especially the trinity concept, I cannot really understand how three 
persons become one entity or one entity spreads into three different persons 
but still is counted as one. I get really confused.” 





“To me, an understanding of God is the foundation of faith in religion. How 
can I hold this faith if I still get confused which God should I worship?” she 
sighed long. She looked at me, with a sad glare. “Mbak, help me please.” 
“How can I help you? It is not my authority to answer all your doubts about 
your religion. I just can listen to your story”, I drew a line. 
“To be honest, I have learned about Islam as well since my grandmother is also 
a Muslim. I have done it quietly without my parents’ notice. However, I just 
read books and learned from them. I need a friend to discuss. Please answer my 
question about your religion”, she confessed her secret to me. 
I was a bit surprised, but I saw it as another chance to help her. “What do you 
want to know?”, I asked her. 
“I read from a book that Muslims believe only in One God. Is He really one?”, 
she questioned seriously. I almost laughed hearing such a question if I did not 
remember she asked it without intentionally making a joke. For me, since I was 
a Muslim since I was born, I had never thought about such a question. It just 
felt natural to me. 
I thought for a while before I answered her. “As far as I understand, yes. We 
call Him Allah. He is the only God and the only One”. 
“How do you know? How are you sure about it? Does He tell it Himself? or 
Did your Prophet declare it?”, she bombarded me with questions. 
I saw the wind playing with her hair, and her eyes were 
already dry. They were now full with curiousity. “I am not 
the one who says that. Yes, He does. He introduces 
Himself in the Quran. Have you come across Surah Al 
Ikhlas in the Quran?”. She shook her head. I continued, 
“It is a very famous surah for Muslim in which Allah 
briefly explains about Himself to us. In the Surah, Allah 
says that He is Ahad. It means One, the only One. 
Interestingly, One is one in this context, without any 
partition.”  
“You know what, Mbak Nen? Your explanation is so simple but 
understandable. I could grasp the idea clearly. Unlike the confusing concept of 
the trinity that I cannot understand well until now, I easily accept your brief 
explanation. You are right. It makes sense if we refer to the holy book in which 
God should be responsible to clarify His position and introduces Himself to us 
because we cannot reach Him yet in this world. My father in church explained 
so hard to me the trinity concept. Though, he could not provide a clear 
explanation when I asked him, in which verses does Jesus clearly say that He is 






A few days later after that conversation, she came to me again and asked me 
how to convert to Islam. “Are you sure about that? Do you parents know?” I 
asked her once more. “They cannot force what I should believe. I have learned 
Islam for many years, and the discussion with you just strengthened my 
intention even more. I know the consequence already, they may expel me from 
home, but I am ready. Tell me how to do the shahadah, because I know that it 
is the way to come into Islam. Oh…no…tell me what does it mean first”, there 
was vibration in her tone. 
I felt touched, slowly I explained to her. “Shahadah linguistically means 
testimony. It contains two statements: Ash hadu al laa ilaaha illallah, means ‘I 
testify there is no God but Allah’. Wa ash hadu anna Muhammadar Rasulullah, 
which means ‘and I bear witness that Muhammad is His messenger’. So, 
basically, by reciting it we declare our faith as a testifier on two main Islamic 
principles laa ilaaha illallah wa Muhammadar Rasulullah (no God but Allah and 
Muhammad is His messenger). This is the core principle of Islam which was 
brought by all the prophets, from Adam, Moses, Jesus, to Muhammad (peace 
be upon them all)”.  
She asked a further question, “Why should the testifying 
start with no God but Allah,  and not directly say Allah is 
the God?”. Again, she posed the unexpected question. I 
thought a bit harder to answer this question. “Do you see 
that chair?”, I pointed to a chair inside the JRC 
basecamp. She nodded. “Is there anything on that 
chair?”. “Nothing”, she replied. “If I put a blue pen on 
the chair, I could say no pen but the blue pen. It means, 
there are no other pens on the chair, only that blue pen. 
It is the same analogy for the first testimony in the 
shahadah. The words, ‘laa ilaaha’ (meaning: there is no God), is a logical 
negation of any kinds of possible Gods that humans might think of. At first, it 
requires a denial represented by number 0 in God’s position. Nothing or no 
one deserves to take this place. Then, ‘illallah’ (meaning: except Allah) becomes 
the affirmation of this statement. It makes only number 1 to emerge and 
neglects all other possible things that might be worshiped by humans, such as 
the sun, the moon, stars, fire, animals, another person or people, statues, or 
idols. It also rejects other abstract entities that might be idolized, such as the 
mind, social position, wealth, or science.” 
“Hmm…now I understand its meaning. Please help me to recite it.”, she 
begged me. “I think you need assistance from an imam (a Muslim leader) in a 
Masjid for that. We can arrange that and let others know as well”. I suggested to 
her to make an appointment with an imam in a masjid who had experience in 
assisting conversion to Islam. My JRC friends and I accompanied her. There 





I witnessed the process. She cried while she recited the shahadah with the 
imam’s assistance. Her voice was shaking. We felt the spiritual change in the 
room. Every eye in the room was in tears. We witnessed the firmness of a 
seeker of God. She became a Muslim now.  
That was my first experience witnessing the conversion process of a non-Muslim. As I 
wrote in my poem, the shahadah is the key to paradise. It is a door of the Islamic 
building that needs to be passed by those who want to enter Islam. Then, what if 
someone was already born as a Muslim, like me? Do I also need to recite the shahadah? 
When do I recite it in my daily religious practices? 
As a Muslim, I still recite the shahadah every day, especially during the five daily 
regular prayers (salah). I also recite it as a part of my daily prayer, for example, a prayer 
after taking wudu and as a reply to azan (a prayer call). So, as a Muslim I renew my 
faith every day by reciting the shahadah.  
Another critical question is: what are the mathematics topics that I could draw from the 
story above and from my shahadah practices? 
Mathematics in Shahadah: A Door to Spiritual Awareness 
From the story above, I may draw three points that I could discuss in my mathematics 
classroom, whether with my bachelor students or my primary school children. First, 
discussing together two sentences of the shahadah, I may introduce the concept of 
ordinal numbers up to 2. Second, from the phrase laa ilaha (no God) I see the 
understanding of the meaning of the number zero ‘0’. Third, from the illAllaah (but 
Allah) which is related to the concept of Ahad, I discuss the understanding of number 
one ‘1’. In addition, from the shahadah reciting that I practise every day, I see an 
opportunity for introducing simple arithmetic. 
The First, Then the Second: Ordinal Numbers and Cardinal Numbers 
First: Ash hadu al laa ilaaha illallah, means ‘I testify there is no God but Allah’.  
Second: Wa ash hadu anna Muhammadar Rasulullah, means ‘and I bear witness that 
Muhammad is His messenger’. 
As I mentioned in the story above, the shahadah consists of two statements. The two 
shahadah sentences should be in such order and should not be reversed. By reciting the 
shahadah, I think that children can learn about the concept of ordinal numbers. The first 





the second. The two statements cannot be reversed. By reciting the shahadah, the 
spiritual value that children might learn is an understanding that the belief in Allah as 
the only God comes first before anything else.  
The second number concept that children can learn from the two sentences of the 
shahadah is the understanding of 2 as a cardinal number as well; 2 as a quantity of 
shahadah might help children to see the difference between 2 and second. Thus, by 
reciting the shahadah as a context, the teacher can pose the following guiding questions 
to students: 
“Can you recite the shahadah?” 
“How many sentences are there?” 
“What is the first sentence?” 
“What is the second sentence?” 
Here, we can see that the simple mathematical concepts such as determining quantity 
with a “how many” question, as well as the concepts of ordinal numbers such as the first 
and the second occur. 
Zero Has a Meaning 
“If you look at zero you see nothing, but look through it and you will see the world.” 
– Robert Kaplan (1999) –  
As I mentioned in the story, , “‘laa ilaaha’ (meaning: there is no God), is a logical negation 
of any kinds of possible Gods that humans might think of. Nothing or no one deserves to 
take His place.” At first, it requires an emptiness in God’s position in which the 
emptiness in mathematics is represented by the number ‘0’.  
Laa ilaaha could promote a contextual meaning of the number ‘0’ in early mathematics 
classrooms. Teaching the concept of zero is problematic to young children because you 
cannot count nothing. However, we can teach children that ‘nothing’ could be 
represented by zero.  
As a mathematics educator, I understand zero from two different arithmetical 
perspectives. First, zero can mean the absence of all previous existence. In other words, 
we can produce 0 by subtracting concrete numbers until all are gone. This is an easy 





numbers easily that they can arrive at by the counting procedure” (Gelman & Meck, 
1983). The second meaning of zero is emptiness from existence. Zero represents nothing 
that can be counted. Number 0 promotes the emptiness of God’s space but one only for 
Allah. 
Thus, by putting laa ilaaha as a context to understand the concept of zero, I could raise 
children’s spiritual awareness and clean the faith from many other possible Gods.  
Laa ilaaha … ooh, No God 
No cows no dogs no sheep to be worshiped 
No stars, no sun, no moon, no sky 
No water, no soil, no wind, no fire 
No statue, no human, no idol 
No wealth, no science, no mind 
Because laa ilaaha is no God 
Everything is not God 
illAllah…but Allah 
 
Ahad, Wahid, and One: Allah is Ahad 
The emergence of the number ‘0’ leads to affirmation. What sort of affirmation? It is to 
affirm the existence of Allah in the next phrase as the only One, illAllah. This concept 
of monotheism in Islam is called tawhid. Literally, it means the Oneness of God. The 
word tawhid has the same root as the word wahid (one).  
When I learned Arabic, I was taught that there are two ways of linguistically conveying 
the concept of number one in Arabic, which are wahid  and ahad. As an Indonesian 
Muslim, I am very familiar with those two terms. I find wahid in counting the numbers. 
When I learned counting in  Arabic, I said number 1 as wahid instead of ahad.  Wahid is 
followed by other numbers.  Allah has 99 Names and Attributes, and one of them is Al-
Wahid. Al-Wahid unifies all His Names and Attributes (Rafighdust, 2008) and it is 
“Being”, whereas Ahad is “beyond Being”, the Divine principle, and His pure 
Attributes (Zamani, 2009).   
Hashi (2013, p.25) concludes, 
Thus, in the Islamic conception of monotheism, God is one (wahid), which 
reflects both the Universality and Oneness of God, and He is Unique (fard) 
and resembles none, whilst He is the only One (ahad), Whose character is 
indivisible. Thus, the Islamic understanding of monotheism (tawhid), goes 





Another word for one in Arabic is Ahad. As an Indonesian, I am familiar with the 
Arabic number system because our names of days are adopted from Arabic numbers 
from one to seven. Besides, I like to recite one of the shortest surahs in the Quran that 
one of its verses means Allah is Ahad. Allah perpetuates the concept of Islamic theology 
in the Quran surah Al Ikhlas (4 verses) rhymes.  
Qul huwal laahu ahad 
Allah hus-samad 
Lam yalid wa lam yoolad 
Wa lam yakul-lahu kufuwan ahad 
Meaning:  
Say, "He is Allah, [who is] One, 
Allah, the Eternal Refuge. 
He neither begets nor is born, 
Nor is there to Him any equivalent." 
As a Quran learner, I love to listen to Nouman Ali Khan lectures about the linguistic 
interpretation of Quranic study. Khan (2013) in his lecture explains that the word ‘ahad’ 
(one) has the psychological implication of internalizing it. Believing in Allah as the only 
one should lead to the question ‘is He the only one for me or do I have some other ones 
that I am running to?’ Thus, number 1 in the shahadah brings spiritual awareness to a 
Muslim that there is no other thing but Allah the one who deserves our good deeds. One 
is always one, never can it be two or three or many.  
Moreover, ahad also means 1 without any partition 
(Ayoub, 2000). It reminds me of the concept of number as 
a result of arithmetic operations. For example, 1 can be 








×2 or 3 ÷ 3, or other 
combinations. Interestingly, to represent such arithmetic 
number 1 is not ahad but wahid. Thus, Allah chooses the 
proper word to express His only existence as the only God with the word ahad in the 
Surah, and He does not need allies in the task of divinity.   
In short, the emergence of number 1 in my understanding of the first sentence of the 
shahadah makes it clear how Muslims develop the concept of the number 1. Based on 
my understanding of the shahadah, I have found its relationship with a few number 





cardinal numbers) that provide both mathematical understandings and raise spiritual 
awareness. However, are they the only concepts that appear related to the shahadah? 
Simple Arithmetic: How Many? 
Arithmetic concepts also emerge when we count how many shahadahs appear during 
our daily religious practices. Every Muslim reads the shahadah during salah (daily 
prayers) and other prayers such as ones after taking wudu or during azan. A teacher can 
raise these questions regarding these contexts, such as 
“How many shahadahs do you recite a day in your compulsory salah?” 
“How many more are there if you add doing sunnah salah?”  - this can be regarded as an 
open-ended question regarding how many sunnah salah children perform in a day 
because sunnah salah is not compulsory but optional as additional prayers. 
“How many are there in total if you consider the shahadah you recite after taking wudu 
and during azan in a day?” 
The answers to such questions may vary, and the questions also can be modified. 
However, the answers involve simple arithmetic operations such as addition and 
multiplication. 
Geometry? It is also possible 
At the moment, I do not see the implementation of data 
processing in the context of the shahadah. However, 
considering its relation to salah, I notice that there is a 
geometrical topic that could be involved. During salah, 
there is a movement called sitting tashahud, in which we 
recite the shahadah as one of the prayers in it. It requires 
a certain sitting position and finger gesture of the right 
hand (see Figure 6.2). Practising salah can be an activity 
in the mathematics classroom, and I imagine during the 
salah performing, children may learn to perform the movement correctly while learning 
about angles. I recall when I taught Indonesian children in Australia to perform salah, 
that I usually instructed them to do it right, “Straigthen your back! Shape your body to 
90 degrees! Do not forget to point your right index finger!” 






Children could learn about how to shape a right angle with their body and soles of their 
feet simply like in the picture during the sitting tashahud, or the teacher may pose a 
question such as, “To perform the sitting tashahud correctly, what kind of angle should 
your body or your soles of the feet shape?”, or “during the sitting tashahud, which 
finger do you point with, left or right? how many fingers do you point toward the 
direction of the qibla?”. Of course, the latest question has a correlation with number 
sense. However, the gesture is part of learning early geometry as well.  
Thus, in short by performing the sitting tashahud, children can learn about the concept 
of angle, especially a right angle, the concept of direction and gesture which is a part of 
developing their spatial ability. Moreover, they can learn how to practise salah with the 
right gesture and body shape. It could help them to raise their spiritual awareness as 
well. To a Muslim, spiritual awareness brings the consequence of submitting sincerely 
to all of Allah’s commands, such as Salah (prayers) obligated five times in a day. 
“It is Me, Allah; there is none worthy of worship except Me, so worship Me and 
establish Salah for My remembrance”. (Al Quran, 20:14) 
CONTEXTS OF MATHEMATICS PROBLEMS IN SALAH 
To me, salah means recharging my soul 
The soul that is thirsty to communicate with its Lord 
The wudu beforehand prepares and purifies the body and soul before it meets the Lord 
To me, salah is amazing 
It is the time when during the sujud my whisper to the ground will shake the sky’s 
inhabitants 
Coz it is the closest distance I make to God 
Coz it is the distance when I consider from where I was made, dust and sand 
In the discussion of this section related to salah, I determine three big topics: 
preparation before salah, during salah, and after salah. The preparation before salah is 
called wudu or ablution. It is necessary to be done before someone prayers because we 
need to be clean and purify our body before we meet Allah. Besides, before praying we 
have to look for the direction of the Qibla. During the prayer, we repeat cycles of 
movements and prayer recitations in each movement. And after salah, we usually do 
dhikr (remembrance of Allah by repeating certain praises a certain number of times). It 





Preparation before Prayers 
Mathematics in Wudu 
Narrated `Ata' bin Yasar: 
Ibn `Abbas performed ablution and washed his face (in the following way): 
He ladled out a handful of water, rinsed his mouth and washed his nose with 
it by putting in water and then blowing it out. He then, took another handful 
(of water) and did like this (gesturing) joining both hands, and washed his 
face, took another handful of water and washed his right forearm. He again 
took another handful of water and washed his left forearm, and passed wet 
hands over his head and took another handful of water and poured it over his 
right foot (up to his ankles) and washed it thoroughly and similarly took 
another handful of water and washed thoroughly his left foot (up to the 
ankles) and said, "I saw Allah's Messenger (ملسو هيلع هللا ىلص) performing ablution in 
this way." 










Every step of wudu as visualized in Figure 6.3, except wiping the top of the head and 
each ear, is recommended to be done three times and in the proper order. This is a fun 
exercise for young children to learn the meaning of ‘three times’ by performing wudu. I 
experience it every day when I assist my first five-year-old daughter Sarah in doing 
wudu.  
 





Sarah and Her First Wudu Experience 
“Allahu Akbar…Allahu Akbar….”, the sound of Azan sounds from my 
smartphone. I call Sarah to perform wudu before we pray. This is the first time 
I teach her to do wudu correctly. 
“Sarah, let's do wudu. We’re gonna pray Maghrib soon. The azan is calling.” I 
call her and ask her to stop playing for a while. 
“Okay, Ummi (a call to the mother in Arabic),” she comes merrily. “But Ummi, 
why do you always perform wudu before praying?”, her immediate question 
surprises me. 
“Why do you take a shower before going to school, Sarah?”, I try to answer by 
approaching her daily habit. “Uhmm…because I will meet my friends and my 
teachers at school. I do not want to be smelly”, she answers by covering her 
nose. “If we need to clean ourselves before we meet our friends we have to do 
that as well before we meet Allah through praying by wudu,” I explained. 
“Does Allah like it if we are clean before we pray?”, she wanted to know. “Yes, 
He asks us to do so,” I smiled. “Then, teach me to do it right, Ummi,” she 
grinned happily. “Let’s go the bathroom then,” I grabbed her hands. 
We went into the bathroom with our left foot first and after reading the prayer 
before entering the toilet or bathroom. I put a small stool so that Sarah could 
step on it and reach the water tap. “Let me turn the tap,” she demanded. She 
turned the cold water tap, and she did it too much. The water flew at very high 
speed and spurted everywhere. “Ups…slow it down,” I turned the water tap 
back until only a very small amount of water came out from it. Hmm…this 
reminded me of my past when I was in junior high school. During Dhuhr 
prayer, my friends and I scrambled to the wudu area and most of us had turned 
the water tap almost entirely. Our religion teacher always shouted at the wudu 
time many times to remind us, “Don’t waste the water! Reduce the amount of 
water!”. On another occasion, my host family in the Netherlands had been 
Muslims and were very concerned with water consumption. One sister from 
Singapore who had been my housemate had shown me how much water was 
enough for wudu. She had been using only one glass of water for all the wudu 
steps. Recalling all these memories, I wanted to teach my little Sarah to save 
water during wudu as well.  
“Ummi, I like to open it full. It is a lot of fun”, her complain interrupted my 
thoughts. “I know it must be a lot of fun, honey. But do you know that we 
have to save the water? Make it so little for wudu. That is what our beloved 
Prophet Muhammad peace be upon him taught us”. She stared at me looking 
puzzled. “Listen. Let’s play less and least”. I challenged her. “Play Less and 





“Yes. Ummi turn on the water tap once again, and the challenge is, can you 
make it less?”. “Yeah, sure. I can. Let’s do it, Ummi!”, she replied 
enthusiastically. 
I turned on the water tap and said, “Less!” Sarah turned the water tap in the 
wrong direction, and the water was getting heavier. “Upps, it’s more, not less,” 
she immediately realized and turned the tap in another direction. I smiled. She 
just learned what the meaning of ‘more’ and ‘less’ was. I continued, “Can you 
make it less?” She turned it again. “And less?” I kept repeating the instruction, 
and she kept turning the tap. Until in a moment, she said, “No, Ummi, I cannot 
make it lesser.” I saw the water had dropped slightly. “Do you think that it’s 
the least amount of water flow?”, I asked her. “Yes, the least,” she seemed 
satisfied.  
I started teaching her step by step how to perform the wudu. “Now, we begin 
with washing our hands up to our wrists. Remember, we always have to start 
with the right side first and repeat it three times, before we do the left side and 
also for three times.” 
“It sounds easy. I can do it… I can do it…,” she happily began the practice. 
She followed every step very well. She counted ‘One, Two, Three’ in every 
step. Sometimes when she miscounted, “One…Two…,” she added, “Ups… I 
need one more, three.” Then she laughed loudly and happily. I was happy too. 
The first lesson of performing wudu ran smoothly. Sarah looked happy. 
Perhaps for her, it was very much fun playing with water and making parts of 
her body wet. However, in my perspective, she learned a religious practice and 
also some basic mathematical concepts. 
From the story above, I notice that there are concepts of number, measurement, and 
geometrical orientation in the practice of wudu for young children.  
The Sense of Measurement and Environment Sustainability 
Abdullah ibn Amr reported: The Messenger of Allah, peace, and blessings 
be upon him, passed by Sa’d while he was performing ablution. The Prophet 
said, “What is this extravagance?” Sa’d said, “Is there extravagance with 
water in ablution?” The Prophet said, “Yes, even if you were on the banks 
of a flowing river.” 
(Translation of Sunan Ibn Majah, Vol.1, p147, hadith no. 425) 
Wudu as a context can raise the environmental issue of the use of water in our 
mathematics classroom. The water that is used for purification should be pure and 
purify because there are sorts of water that is pure but cannot purify such as tea water. It 
should not contain dirt, or if it does, the ratio of clean water volume should be more 





of pure water in chapter one of his book about Fiqh-us-Sunnah. There are mathematics 
concepts that are excavated through understanding the chapter, such as the ratio of the 
water, minimum water volume for wudu, water measurement, and its measuring 
conversions (from Arabic standards of measurement to our international standards). 
Especially in Indonesian schools, Muslim students mostly 
have a bad habit to turn on the water tap fully and do not 
consider the amount of water they waste during the 
ablution. They are not aware or understand that it can be 
harmful to the environment in providing pure water for 
human beings.  
It can be a weighty context that can be related to both environmental sustainability and 
spiritual awareness. Al-Khateeb (2011) explains the Islamic perspective on maintaining 
the environment and its sustainability, and saving water during purification is one of 
them. We can empower children’s spiritual awareness by reminding them that as 
caretakers on Earth (Al Quran 45:13), we have to watch our action of using water 
during ablution. To purify our body and soul, we should not waste water more than we 
need during the ablution. Otherwise, we cannot achieve purification and clean our sins 
because we harm the environment and make another new sin because of it. If we can 
reach this highest consciousness about the relationship between our body, soul, 
environment and Allah, then we are truly ready to meet Him during the prayer. 
Developing Basic Spatial Orientation  
Another rule for ablution is that first we should wash our right side of the body, then our 
left side. It is mentioned in the hadith number 142. In my master’s thesis (Mariana, 
2009), the word left/right indicates the first orientation ability of young children who try 
to localize an object. It relates to the term ‘direction’ in a static orientation. In Islam, to 
do something good the prophet taught us to prioritize the right side of the body first 
before the left, such as while eating, wearing clothes, and performing wudu. Meanwhile 
for something dirty we have to use our left parts, such as entering the toilet or bathroom 
with the left foot first, cleaning with water after urination with our left hand, or when 
undressing. Islam has written lessons for all of the detailed manners of our lives. My 
daughters have known where left and right is since they were one year old because I 
have assisted them to practise these manners and I found that repeating wudu steps is 





Early Counting Ability 
Every step of wudu, except washing the top of the head and rinsing each ear, ought to 
be done three times and in the proper order. This is a fun exercise for young children to 
learn the meaning of ‘three times’ by performing wudu. I experience it every day when I 
assist my first four-year-old daughter Sarah in doing wudu. As I wrote in the story, 
Sarah likes counting 1,2,3 in every step. Sometimes when she is miscounting, 
‘one…two…’, she adds, ‘ups…I need one more, three’. She develops the concepts of 
the number in which to get up to three after two you need to add ‘one more’. The early 
step of counting on and counting-up-to strategy (Sarama & Clements, 2009) in the 
simple addition concept starts to develop through practicing wudu. 
Finding Direction of the Cube ‘Kaaba’ 
“We have certainly seen the turning of your face, [O Muhammad], toward 
the heaven, and We will surely turn you to a qiblah with which you will be 
pleased. So turn your face toward al-Masjid al-Haram. And wherever you 
[believers] are, turn your faces toward it [in prayer]. Indeed, those who 
have been given the Scripture well know that it is the truth from their Lord. 
And Allah is not unaware of what they do”. (Al Quran 2:144) 
The masjid where the Kaaba is situated is called Masjid 
al-Haram. After completing our wudu and ready to pray, 
for Muslims outside Mecca we have to find out the 
direction of the Kaaba as one of the prayer 
requirements. In order to perform prayers, a Muslim 
should face a certain direction, called Qiblah, and the 
Qiblah of Muslims around the world is the Kaaba (Figure 6.4). As I mentioned in 
Chapter 1, the Kaaba leads to the idea of a cube from its shifting sounds of language 
from Arabic (Kaaba), Latin (cubus) and English (cube). Talking about the Kaaba itself 
as the center of Muslim prayers would lead to rich contexts for a geometrical 
understanding of three-dimensional shapes, such as the properties of a cube. However, 
is this the only mathematical concept about Qiblah? 
As an Indonesian Muslim, I have never found difficulty in locating the qiblah direction 
because an Indonesian masjid commonly has a space called mihrab. Especially in Java, 
all historical masjids have mihrab (Budi, 2006). It is a space for the Imam (the leader of 
the prayer) and facing Mecca to indicate the direction of the Kaaba. Thus, in a masjid I 
just follow the direction of the mihrab. However, after I have opportunities to visit other 






countries in which Islam is the minority, I have struggled to determine the direction. 
The story below presents how I experienced many ways in determining the qiblah 
direction. 
Where is the Qiblah? 
“Brother, to where should Muslims face during the prayers?”, my little sister 
Diana asked my little brother to help her answer one question in her student 
worksheet for Islamic Education (a compulsory subject in Indonesian schools 
for Muslim students). “Of course toward the west”, he answered convincingly. 
All the family members laughed loudly, including my little sister who posed the 
question. “Are you sure it is not Kaaba as the answer?” she teased him. 
I recalled that small moment while I stood 
confusedly in the middle of my student 
dormitory in the Netherlands. It was 
already dark when I arrived in the 
dormitory for the first time, and I needed 
to pray Maghrib. Because it was my first 
experience going away from my country, I 
did not know how to find the direction of 
the Kaaba from this country. Since I was a child, I have used to hear that if we 
pray we need to face to the west because it is where Mecca is. My grandfather, 
my great grandmother, and my parents told me the same, that the Kaaba 
direction is to our west, even though it was actually a bit to the northwest (See 
Figure 6.5). Nevertheless, I was quite sure that from the Netherlands, the 
position of Mecca was not in the west anymore. I knew that I could use a 
compass, but I did not have one at that time. I knew that the qiblah direction 
could be determined by the sun and our shadow, but it was already dark. I 
knew that the stars could be used as a signpost, but I was very lacking in 
astronomy. Then I remembered this verse in The Quran surah Al Baqarah 
verse number 115: 
“And to Allah belongs the east and the west. So wherever you [might] 
turn, there is the Face of Allah. Indeed, Allah is all-Encompassing and 
Knowing.” 
So, I prayed and just followed my weak instinct. The next morning, I went to 
campus. In front of my institute, there was a halal butcher. I visited it after 
class and looked for a qiblah compass. I bought the qiblah compass from the 
halal butcher shop. Fortunately, they sold it. It came with a small manual. I 
tried to understand the manual in order to be able to read the compass.  That 
was the first time during my whole life I had to read a compass, and it was not 
just a regular compass, but it was a qiblah compass (Figure 6.6). Finally, I could 
determine the right direction for praying in my dormitory. 
Figure 6.5. Qiblah direction from 





The next day, I forgot to bring my compass. O 
Allah…. how could I determine the direction of 
the Kaaba during the Dhuhr and ‘Asr prayers? I 
had classes until late afternoon that day. During 
the noon break, I came out of the building and 
looked at the position of the sun and my shadow, 
but I did not how to read them to get the qiblah 
direction. Then, I did toward-anywhere-prayers 
again. I promised to myself that I would never 
leave my compass again, or I would find the 
nearest Masjid to pray. 
When I came back to Indonesia at the end of 2009, there was chaos in 
Indonesia because the Department of Religious Affairs found that more than 
20% of Masjids in Indonesia had shifted the direction of the Qiblah based on 
satellite data (Nafi, 2016).  These masjids faced the direction exactly to the 
west, whereas according to geographical position, the Kaaba direction from 
Indonesia should face around 22-26 degrees from the west to north, depending 
on the location. Because of this announcement, many old Masjids in Indonesia 
wanted to be reconstructed because they did not properly determine the qiblah 
direction due to the lack of technology at that time. 
I did not follow how people finally adjusted with the change because finding 
the direction is not a significant matter anymore for me while most of the 
Masjids were already well adapted to the new situation. Interestingly, one day in 
my Geometry class, one of my bachelor students who came from a remote area 
in Indonesia told me about his people’s traditional way to determine the Kaaba 
direction and prayer time. He said that they used a bamboo that they stuck into 
the ground, and they determined the qiblah direction from the shadow of the 
bamboo. For a sunny country like Indonesia, it is a common method that 
people used in the past and in villages. Apparently, this traditional method is 
scientifically confirmed as the simplest and accurate method. After class, I 
called him to come to my work desk, “Can you follow me to my office and 
explain more to me how to read the shadow to determine the prayer times and 
qiblah direction? It is fascinating to find this fact.” He smiled and replied, 
“Sure, Bu.” I made a note of his explanation, 
and who knows that later on, I had to apply 
such indigenous knowledge in this modern 
world when I was in Australia. 
It was on 25 May 2016 when I received a 
broadcast message in my WhatsApp messenger 
about an appeal from the Ministry of Religion 
in Indonesia to check the accuracy of our 
qiblah direction. It required a certain time to 
check the direction of our shadow. Because 
Perth at that time was in autumn and it was 






almost winter, I estimated the time would be more or less similar with what 
was suggested by the Ministry. 
On 27 May 2016, my husband texted me and sent me a reminder at 4 pm to do 
the check. I opened all the curtains in my house, especially those in my family 
room because the afternoon sunlight went through that room. I prepared a 
double tip and a scissor. I looked at my watch, and when it showed 4.18 pm. I 
marked the shadow of one of the walls. I made a mark on the floor with the 
double tip. I did it twice to ensure accuracy. For these long times we had been 
staying in Perth, we used a qiblah compass from our smartphone application. 
The check process showed that the compass was accurate enough. It showed 
the same result with the qiblah compass. Alhamdulillaah… 
As I told in the story, the problem and misunderstanding emerged when I prayed far 
away from my home country. Nevertheless, one thing for sure is that finding the 
direction of the Kaaba requires geometrical understanding for Muslims. In this religious 
practice, mathematics becomes a tool of the practice.  
Reading a Compass and/or a Map: Sense of Direction 
There are two mathematical methods used, namely Spherical Trigonometry Method 
(STM) and Vector Calculus Method (VCM) (Ishak & Ali, 2008). Abdali (1997) lists a 
number of Muslim Scholars in the Medieval era who contributed to the development of 
mathematical computation and formulas in spherical trigonometry and astronomy, 
including Al Khawarizmi (780-850) and Al-Battani (858-929) who provided the basic 
and rough methods of the calculation, Habash al-Hasib (ca. 850) and Ibn al-Haitham 
(965-1040) developed exact methods with graphical constructions, Ibn Yunus (ca. 985), 
al-Nayrizi (ca. 897) and Al Biruni (937-1048) enhanced the constructions into spherical 
trigonometric computations and Ibn Yunus and al-Khalili (ca. 1365) had a sophisticated 
trigonometric table containing the qiblah as a function of geographical latitude and 
longitude of other areas from Mecca. They had interesting works that could be 
discussed in advanced mathematics classes. All of these works are the fundamental idea 
of developing a qibla compass. 
According to previous research during my master’s degree 
(Mariana, 2009), I found that both reading a compass and a 
map could help determine children’s spatial ability. 
Diezmann and Watters (2000) explain spatial ability as the 
ability to invoke and use particular representations and 





diagrams, drawings, maps, and models, which can indicate spatial ability. Furthermore, 
the ability to read a compass and a map could enhance children’s sense of direction and 
prevent them from getting lost and disoriented (Kozlowski & Bryant, 1977). 
I imagine that finding the qiblah direction as a context in the mathematics classroom can 
have at least two benefits. Children can learn meaningful mathematics in which 
mathematics is a useful tool to help them practise their religion. Besides, reading a 
compass and a map can be engaging activities in the geometry classroom to enhance 
their spatial orientation ability and sense of direction. 
The Change of the Qiblah Direction: From Plane Geometry to Playing with 
Shadows and Time Measurement  
Regarding the change of the qiblah direction which happened in Indonesia in 2009 and a 
method of determining the direction using sunlight and shadow, I draw three possible 
mathematics topics that may be involved in the practices: the concepts of angle, the 2-
dimensional shapes, and playing shadow.  
Measurement of Angle 
In the story, I mentioned that there were certain angles of change to the qiblah direction 
that occurred in 2009 in Indonesia. “The Kaaba direction from Indonesia should face 
around 22-26 degrees from the west to north, depending on the location”. In my opinion, 
it is a good context for children to explore the exact position of the city they live in and 
of Mecca. Measuring angles would be a necessary mathematical concept within this 
context.  
I imagine the possible activity in the primary mathematics classroom. The teacher can 
ask students a contextual mathematics problem such as, “Today I hear that there is an 
announcement from the government that our qiblah direction is not accurate. The 
difference is about 22-26 degrees. Can you check the world map and help me to find out 
the angle between our city and Mecca?” 
Children can use their prayer mat to estimate the angle initially. Then, they can learn 
how to measure an angle within this realistic context. To broaden the perspective, the 
teacher can further challenge the students to check the angle in some other cities in 
Indonesia. With this activity, children can learn about mathematics, as well as develop 






Instead of rebuilding the masjid, some Masjid keepers 
decided to change the direction of prayer mats simply, 
and as I mentioned in Chapter 2 it becomes a nice idea 
to bring it as a context of mathematics problems in one 
of my bachelor students’ research for the concepts of 
angle, triangles, rectangles, and parallelogram in 
primary school. A student posed a contextual problem regarding this issue. 
“A Masjid committee does not want to change the prayer mat because of efficiency. 
Instead, they cut two sides of the long prayer mat in order to follow the right qiblah 
direction. Can you help the committee to do so? “How broad an area of the prayer rug 
that is cut off and how broad is the rest?” 
Within the contextual situation, children can explore at least three plane shapes: a 
rectangle, a triangle, and a parallelogram. The mathematics classroom may create a 
discussion on various mathematical concepts. Besides learning the angle, children also 
may learn the area of the shapes, properties of the shapes, and the combination of two or 
more 2D shapes. 
Shadow and Shape 
According to the story above, I found another context that may involve mathematical 
concepts relating to shadow and shape. The context is about determining the correct 
qiblah direction on a certain day by looking at the shadow at a certain time on the day. 
I prefer to refer my discussion in this section based on al-Tusi’s (1201-1274) work 
which is more practical and closely related to our traditional method as Indonesians. He 
determined the istiwa azam, a certain time in which the sun is directly above the Kaaba. 
Here, the practical method of al-Tusi makes sense in our context. Al-Tusi said, 





“The sun passes exactly over Mecca when in the eight degrees of Gemini 
and the twenty-third of Cancer at the time of midday there.” (Keller, 2011, 
p.23) 
In other words, Bakhlah and Hassan (2012) say that we can determine the direction of 
the Kaaba with the easiest method by looking at the direction of the shadow on either 
May 28 or July 16. Midday in Mecca is 12.18 pm on May 28 and 12.27 pm on July 16. 
Converting the times in the West of Indonesia, they are 4.18 pm on May 28 and 4.27 pm 
on July 16. Apparently, this method is appropriate as well to me as an Indonesian who 
tried to apply it in Perth, as I told in my story. Through this context, children may learn 
the following mathematical concepts: 
• Time measurement: converting time of istiwa azam in Mecca to other cities 
• Geometrical concepts, such as perpendiculars, shapes of shadows, and 
Pythagoras theorem. 
In short, finding the qiblah direction would be a great context to explore in primary 
school and even higher levels of education. Children will learn geometrical concepts 
more interestingly and spiritually.  
Five Times of Prayers 
There are two kinds of prayers in Islam, obligatory and recommended. I want to limit 
the discussion in this session only to the obligatory prayers that we have to do as 
Muslims, which is five times in a day. The five times of prayers are Fajr or Subh before 
sunrise, Dhuhr in the afternoon, Asr in the late afternoon, Maghrib after sunset, and Isha 





at night. In excavating mathematics concepts within these religious practices, I want to 
start with a story of my daily experience in doing such practices. 
Pray in Indonesia: Life is between two prayers 
Allaahu Akbar….Allaahu Akbar … . I awoke because of the pray calls from 
some Masjids near my house. I saw the wall clock in my room. It was 4.32 am, 
time for Fajr prayer. I woke up and took wudu. Before I prayed, I walked with 
my husband to the front door to go praying in the Masjid. After Subh prayer, 
we did our activities as usual going to our workplace. In the workplace, I had a 
break during lunch time and beforehand when the prayer call sounded from 
the campus Masjid at 11.30 am, I prayed Dhuhr. On that day, my last class 
ended at 4 pm. Although ‘Asr prayer call sounded about an hour ago at 2.48 
pm, I had to finish my class before prayer. I still had an hour before the sky 
turned red. After praying, I went home. After taking a rest for a while, I took a 
bath and got ready for Maghrib prayer. I saw my husband return from work 
and let him take time to prepare to go to the Masjid. The clock showed 5.21 
pm and the muadzin (a prayer caller) called for Maghrib prayer. Between 
Maghrib and Isya’ was really the time of relaxing; reading the Quran, relaxing 
time with family, and sharing a short story of our day. At 6.29 the Isha prayer 
call was sounded, we took wudu, and prayed the Isha. I prayed at home with 
my female family members, and my husband and other male family members 
went to the Masjid. We opened and closed the day with prayers, worshipping 
Allah and renewing our shahadah during the prayers. 
Prayer in Europe and Australia: Experiencing a nature shock 
Being abroad for the first time gave me no idea how to deal with my prayer 
times. No prayer calls were sounding loudly from the nearby Masjid. I felt 
lonely. When the first time I was in the Netherlands, I just followed my instinct 
and guessed the times of prayers from the movement of the sun. This was the 
first time I realized that the prayer times are determined by the sun movement. 
Anyway, with such limitations, my senses were well developed, and I felt a 
stronger connection with nature. I played with shadows in determining the 
prayer times. Until one day I met some Indonesian Muslim people who had 
been living there for a long time. I asked them how to identify prayer times. 
They introduced me to the use of technology. It was the first time I visited a 
website http://islamicfinder.org/ to get the accurate prayer times based on my 
current location. I downloaded the prayer caller software from the site. Then, I 
could start praying on time as usual.  
When I was staying here in Australia, I did not get anxious anymore about the 
prayer times. My experience in Utrecht taught me a lot, and the site still 
becomes my first reference. I experienced shocks both in Europe and Perth, 
because there was an important distinction of prayer times during summer and 
winter because the sun appears longer during the summer and shorter during 





were changing every day, depending on the sun. Previously, I could not feel the 
difference in Indonesia since we only have two seasons and because of our 
position near the equator, the gap does not really matter. 
Reading a Clock and Timetable 
 
 
Recalling my experience through the story, I might conclude that the basic 
mathematical knowledge that can be drawn from it for Indonesian children is reading a 
clock and a timetable, as seen in Figure 6.9 and 6.10. It would be a great context for 
Indonesian children in Islamic primary schools to solve reading clock problems that 
they easily can find in the Masjid. Besides, developing the context into the difference of 
prayer times and even the times abroad can enrich the mathematics concepts involved 
such as basic arithmetic for primary school pupils. Considering different times in 
Indonesia, converting time also can be another possible mathematics topic. In short, this 
context can encourage children to enhance not only their understanding of time 
measurement but also their counting ability and the reading of a simple data 
representation. 
Again! Spatial Ability 
Shadow playing is also a fun activity for children to find the prayer time if they are 
trapped in such a condition without the help of technology. The latest activity can help 
them develop their spatial ability (Clements, 1998). In geometry, further discussion of 
the sun movement can help children’s understanding of space and orientation. Pupils 
can learn that salah follows the circle of the sun’s path in a day, as seen in Figure 6.11. 
Figure 6.9. A manual and digital clock in 
one of azan software  






It seems like a Muslim by nature through his prayer worships Allah like the sun 
worships Him, in a circle.  
The Concept of Angles and Simple Arithmetic 
Furthermore, the circle pattern is not only found in recognizing times of prayers, but it 
also can be consulted in the body movement of a person who performs salah. As seen in 
Figure 6.12, each body movement in salah shapes a certain angle. It would be 
interesting to ask children to explore the concepts of angles while practising the 
movement. The activity of shaping the proper angles during the prayer can also develop 
their understanding of the concept of angles by practice. Children also can play 
calculating the angles of prayer movement. In total, one rakaah of salah shapes one full 
rotation of 360 degrees.  
The teacher can pose questions such as, 
“Have you applied the correct body shape in your tashahud sitting?” 
“What angle do you shape during sujud (prostration)?”  
“How much is the total angle in one rakaah?” 
 
 










Beside the mathematics topic of angles of the movement, we also can include the 
subject of simple arithmetic and calculation by asking ‘how many times?’ to children. 
We perform salah by repeating the circle movement. One circle movement is called 
rakaah. We perform Fajr prayer 2 rakaah with one tasyahud (sitting by reciting the 
shahadah), Dhuhr prayer 4 rakaah with two tasyahud, Asr prayer 4 rakaah with two 
tasyahud, Maghrib 3 rakaah with two tasyahud, and Isha 4 rakaah with two tasyahud. 
Then, the teacher may ask, “How many times in a day do we do the circles in our 
prayers?”, or “How many times in a day do we recite or renew our shahadah?” 
There are more rich contexts for mathematics problems related to Salah, which both can 
help children understand the practice and empower their spiritual awareness. One hadith 
which represents these two purposes is, 
It was narrated that al-Nu’maan ibn Basheer said:  
“The Messenger of Allaah (peace and blessings of 
Allaah be upon him) turned to face the people and 
said, ‘Straighten your rows,’ three times, ‘for by 
Allaah either you straighten your rows or Allaah will 
create division among your hearts.’ And I saw men standing shoulder to 
shoulder, knee to knee, ankle to ankle.” 
(Abu Dawood, 1999, hadith number 662) 
As a Muslim, when I read the hadith I reflect back to the real condition of the ummah 
(Muslim community), especially in Indonesia. Commonly, Muslims who come for daily 
prayer together are much less than the Masjid capacity, whereas prayer together in 
Masjid is highly recommended by the prophet especially for men. Moreover, for people 
who come they carelessly straighten the prayer rows. In my opinion, these situations are 
good to be discussed in mathematics classrooms as contextual problems for children. 





They can count and compare the Masjid capacity with the number of people who come 
for prayer, and how to achieve full capacity. They also can learn about the ‘straight line’ 
in the prayer rows, calculate people in a row and discuss ‘how many’ questions which 
are related to fulfilling the hadith condition. Furthermore, by doing so it might raise 
their awareness about the issue of disunity in the Muslim community. 
Salah starts with glorifying Allah, Allaahu Akbar 
Ended up with spreading Salaam, peace 
Through salah, I recite dua and meditate my soul 
Through salah, I communicate with Him 
Dhikr: How many times?   
After salah, I usually feel more motivated and content. There is a ritual after salah to 
complete the practice. It is not an obligation, but it promises mindfulness. It is called 
dhikr (remembrance of Allah). During the dhikr, a Muslim meditates. I have to empty 
my mind of any other thoughts but the dhikr recitation is to only remember Allah. There 
are many kinds of dhikr recitation, but the common ones after obligatory prayers are 
tasbih (saying Subhanallah), tahmid (saying Alhamdulillah), and takbir (saying Allahu 
Akbar) each recited a certain number of times.  
Ka'b bin 'Ujrah (May Allah be pleased with him) reported: 
The Messenger of Allah (ملسو هيلع هللا ىلص) said, “There are some words, the reciters of 
which will never be disappointed. These are: Tasbih [saying ‘Subhan-Allah’ 
(Allah is free from imperfection)], thirty-three times, Tahmid [saying ‘Al-
hamdu lillah’ (praise be to Allah)] thirty-three times and Takbir [saying 
‘Allahu Akbar’ (Allah is Greatest)] thirty-four times, and these should be 
recited after the conclusion of every prescribed prayer.” [Muslim] 
(An-Nawawi, 2014) 
There are differences in numbers of 
times from other hadiths, but the 
ones that are commonly practised in 
Indonesia are 33 times for each 
dhikr word. In Indonesia, we use a 
certain tool for dhikr, called tasbih 
(see Figure 6.13). It is made of 
Figure 6.10. Tasbih, a tool for dhikr: the green one 





beads. We have two types of tasbih, the short one contains 33 beads, and there are 
borders (with different colours or shapes of beads) between each of the 11 beads. The 
long tasbih contains 99 beads with boundaries between each of the 33 beads. 
Looking at such tools, I recall one activity I got used to developing during my master 
study of Realistic Mathematics Education (RME), which was arranging beads. The 
activity helps students to develop their number sense in counting ability (Anghileri, 
2000). Using the tasbih, children can develop their counting strategy and learn the 
number pattern 11. In other words, making tasbih can be the context for children to 
develop the sense of number. 
It was narrated that Abdullah in ‘Umar said: 
“The Messenger of Allah (ملسو هيلع هللا ىلص) said: ‘There are two qualities which no 
Muslim person attains but he will enter Paradise, and they are easy, but 
those who do them are few.’ The Messenger of Allah (ملسو هيلع هللا ىلص) said: ‘The five 
daily prayers: After each prayer one of you glorifies Allah (SWT) ten times 
and praises Him ten times and magnifies him ten times, which makes one 
hundred and fifty on the tongue and one thousand five hundred in the 
balance.’ And I saw the Messenger of Allah (ملسو هيلع هللا ىلص) counting them on his 
hand. ‘And when one of you retires to his bed he says the tasbih thirty-three 
times and the tahmid thirty-three times and the takbir thirty-four times; that 
is one hundred on the tongue and one thousand in the balance.’ The 
Messenger of Allah (ملسو هيلع هللا ىلص) said: “So which of you does two thousand five 
hundred bad deeds in a day and night?” It was said: “O Messenger of Allah 
 how can a person not persist in doing that?” He said: “The Shaitan ,(ملسو هيلع هللا ىلص)
comes to one of you when he is praying and says: ‘Remember such and 
such, remember such and such,’ or he comes to him when he is in bed and 
makes him fall asleep.” 
(Sunan an-Nasa'i, 2008, Vol. 2, Book 13, Hadith 1349) 
Regardless of the different numbers of times for each dhikr referring to the hadith, I 
imagine the mathematics classroom can be reflective by asking students to reflect on 
their bad deeds in a day and how Allah’s mercy forgives them through the dhikr. They 
can do a simple calculation and implement the hadith in their own self-reflection. 
Interestingly, the hadith above records that the Prophet Muhammad (peace be upon 
him) used his hand. More specifically, another hadith narrated by Abu Dawood (1999, 





Messenger of Allah (ملسو هيلع هللا ىلص) counting the glorification of Allah on fingers. Ibn Qudamah 
said (in his version): "With his right hand".  
When the first time I found this hadith during my time in high 
school, I observed my hand and was amazed by the fact. 
Exploring the fingers of my right hand, I found that counting 
all tops of fingers, knuckles, finger joints, and finger pads 
between the joints, all of them in total are 33 as seen in Figure 
6.14. There is nothing Allah created meaninglessly. Even our 
fingers and their accessories are as many as His dhikr 
commandment. 
CONTEXTS OF MATHEMATICS PROBLEMS IN ZAKAH 
“And establish prayer and give zakah and bow 
with those who bow [in worship and 
obedience].” 
(Al Quran 2:43) 
There are many verses in the Quran that align 
the commandment of salah with the commandment of zakah. Islam does not only teach 
us about the Divine One through shahadah or how to maintain a vertical relationship 
with Him through salah. It also does obey horizontal relationship with other human 
beings through zakah. To be a perfect Muslim would be impossible without caring for 
others because we have the zakah obligation.  
Linguistically, zakah means purity. It purifies our wealth. As a Muslim, there is a belief 
that there is always rights of others in our wealth. Zakah is Allah’s commandment 
which identity asks us to share with others if our wealth is more than a certain amount 
(nisab) after we fulfill our basic needs and debts. 
There are many kinds of zakah obligations, and all of them require mathematics 
knowledge to count the nisab and wealth that must be paid for zakah. However, I want 
to limit this discussion only to zakah that I have practiced so far, which are zakah fitr 
during Ramadhan and zakah of wealth.  
 
 
Figure 6.11. 33 times 





Zakah is Caring Humanity 
“Honey, have you prepared the rice for our zakah fitr?”, my husband 
approached me and sat beside me. Today was the 25th of Ramadan, and we had 
not paid the zakah fitr yet. “How many kilos should we prepare this year? We 
have a new family member now”, I carried Hafshah, our second daughter, and 
gave her to him. “Hmm….yeah, we have to count this little angel now”, he 
tickled the baby, and she laughed in a lovely way.  
“What is the measurement for each person?”, I asked. “2.5 kilograms of rice”, 
he replied while playing with Hafshah. “Then, we need 10 kilos of rice this 
year”, I concluded. “But we are here in Australia, and it’s not common to give 
rice to people as we usually do in Indonesia,” my husband reminded me. 
“Ah…okay. We have to convert it into Australian dollars then. How much is it 
here?”, I responded to him. “I asked the Indonesian zakah committee in Perth. 
They said that 2.5 kg of rice equals to AU$25. So, we have to pay AU$100 in 
total.” My husband asked me to transfer the amount to the committee for our 
zakah payment this year.  
I checked the brochure that they broadcasted in WhatsApp messenger. I 
wanted to know to whom they would distribute the zakah. I felt relieved when 
I read that they would give the zakah to some poor villages in Indonesia. 
Suddenly I remembered another zakah obligation. 
“Honey, did we pay for the zakah of wealth at the end of last year?”, I turned 
my face to my husband who was still playing with Hafshah. I did not 
remember if we have already paid for this obligation because we usually sent 
the money to Indonesia and last year I did not remember if I did so. Besides, I 
did not remember that we calculated 2.5% of our saving for the zakah either. 
“Nope, we did not have enough saving last year. Our saving was below the 
nisab,” he put Hafshah on my lap. “I want to go to the toilet, honey.” 
From the story above, I draw some mathematical topics that emerged during the 
narrative writing. I captured at least three concepts: weight measurement, currency, and 
percentage. Interestingly, in the practices, I just realized that zakah payment requires the 
concept of integration. More than one mathematical concept is applied in one zakah 
discussion. 
Zakah Fitr: Intertwinement of Concepts of Measurement, Currency, and 
Arithmetic 
There is a particular zakah obligation paid for every Muslim during the month of 
Ramadan, called zakah al-Fitr. This sort of zakah is exceptional because of its period of 
time, particular payers, and its rate. These three conditions are different with other kinds 





When is the period of paying zakah al-Fitr?  
As I mentioned in my story, as a Muslim I usually pay zakah fitr in the month of 
Ramadan. This is in accordance with the command of Allah and His messenger. 
According to a hadith, zakah al-Fitr is only payable during Ramadan and before the Eid 
prayer. Al-Asqalani (1996) in the Book 4 of Bulugh al-Maram hadith number 651 
narrates,  
Ibn ’Abbas (RAA) narrated, ‘The Messenger of Allah (ملسو هيلع هللا ىلص) enjoined 
Zakat-ul-Fitr on the one who fasts (i.e. fasted during the month of 
Ramadan) to purify him from any immoral act or speech and for the 
purpose of providing food for the needy. It is accepted as Zakah for the 
person who pays it before the Eid prayer and it is Sadaqah (i.e. voluntary 
charity) for the person who pays it after the Eid prayer.’ Related by Abu 
Dawud and Ibn Majah and Al-Hakim graded it as Sahih (Authentic). 
Who is obliged to pay the zakah al-Fitr? How are they different with the payers of other 
sorts of zakah?  
Other types of zakah are compulsorily paid by people who have reached maturity or 
puberty and saved assets which reach its Nisab, whereas zakah al-Fitr should be paid by 
the head of the family and includes all the family members under his responsibility into 
the counting. In the Book of Bulugh al-Maram (Al-Asqalani, 1996, Book 4, Hadith 
627), a hadith narrated 
Abu Hurairah (RAA) narrated that the Messenger of Allah (ملسو هيلع هللا ىلص) said: 
“No Zakah is to be paid on one’s horse (that he rides) or one’s slave.” 
Related by Al-Bukhari. Muslim also has the narration, “There is no Zakah to 
be paid on one’s slave, except for Zakat-ul-Fitr (which is paid at the end of 
Ramadan, and a Muslim must pay it on behalf of all of those he is 
responsible for).” 
So, every family member is counted, even from a new baby born during Ramadhan, 
elders, or slaves. That is why in the story I described that we included Hafshah as the 
zakah payers even though she was still a baby at that time. It would be an interesting 
context for multiplication and division problems in a mathematics examination. 
Children can help their parents to count how much zakah al-fitr they should be given 
according to the number of family members.  





Unlike other kinds of zakah which specify certain property and its nisab, zakah al-fitr 
should be related to staple food and such sorts of things. This requirement appears in 
some hadiths, one of them as documented in the Sahih Muslim (Book 5, Hadith 2154), 
Sad b. Abu Sarh heard Abu Sa'id al-Khudri as saying: 
“We used to take out as the Zakat of Fitr one sa' of grain, or one sa' of 
barley or one sa' of dates, or one sa' of cheese or one sa' of raisins.” 
The hadith uses a different unit of measurement sa’ while I do not use the unit. Instead, 
as an Indonesian I am more familiar with the unit of measurement with international 
standards such as kilograms. Another issue is about the sorts of foodstuff. As a 
Javanese, I eat rice as my staple food and cheese or barley are more expensive than rice. 
How to deal with this situation? Can we convert the zakah to money payment only to 
make it simple? 
Here is where the concept of intertwinement that I 
learned as one of RME principles takes its role. 
Intertwinement is the idea of intertwining some 
mathematics strands to solve such particular problems. 
Indonesian Muslim children generally take their zakah 
al-Fitr to the school, and each child has to bring 2.5 kg of rice for it (Hafidhuddhin, 
1998) or the amount of money which is equivalent to the price of rice (Susamto, 2003). 
By showing the original text of the hadith and asking them, ‘how many rupiahs should 
your father pay for zakah al-fitr of your whole family?’, they will learn how to do the 
equivalent of measurement units, currency, and multiplication. That would be a 
meaningful mathematics contextual problem related to zakah al-Fitr. 
Nisab: Measuring the Limit and Percentage 
Nisab of zakah means the minimum amount of zakatable assets 
(Ahmed, 2004). If someone has assets which reach the nisab, 
then he has to pay zakah. Only Allah and His messenger can 
determine nisab and percentage of the zakah of distinct sorts of 
assets.  
There are many kinds of nisab depending on types of properties as seen in Table 6.1. 
There is need for further research to develop mathematics problems in various such 





which I usually practice. For zakah of the wealth, the nisab of zakah is counted from 
gold or silver, because the Prophet at that time used Dirham (gold coins) and Dinar 
(silver coins) as currency. Therefore, to calculate the nisab we have to refer to the price 
of gold or silver.  
Table 6.2. Tables of nisab and zakah for different types of properties based on the hadiths, 
narrated by Abu Dawood (Book 9, Hadith 1567) 
No Types of Property Nisab Time Span Zakah 
1 Gold 85 grams 1 year 2.5% 







5% with technology 
10% without technology 
4 Commodity ≅ 85	𝑔𝑟	𝑔𝑜𝑙𝑑 1 year 2.5% 
5 Mining products ≅ 85	𝑔𝑟	𝑔𝑜𝑙𝑑 1 year 2.5% 
6 Currency/Money ≅ 85	𝑔𝑟	𝑔𝑜𝑙𝑑 1 year 2.5% 















1 goat aged 2 years old or more 
1 calve aged 2 years old or more 
1 she-goat aged 2 years 
As an Indonesian Muslim, I know that I have to pay zakah if my total surplus assets in a 
year are equal to 85 grams of gold. I got this practical knowing from my religion teacher 
at school. So, whenever at the end of the year I calculate my money and it reaches the 
nisab, I take 2.5% of it and pay it for zakah. Usually, we calculate the equivalent 
amount of money of 85 grams gold based on the current price of pure gold. In short, if I 
have a certain sum of money for a year, I first will check how many Indonesian Rupiahs 
(IDR) the 85 grams of gold is and then I will see whether I have frozen deposits in a 
year which reaches such an amount. 
Then, I come up with a question, if the Prophet practised zakah using Dirham and 
Dinar, how do the current Muslim scholars come up with the measure of 85 grams of 
gold? What unit is the authentic hadith expressed in? The hadith narrated in Sunan Abu 
Dawood (1999, Book 9, Hadith 1568) states, 
Narrated Ali ibn AbuTalib: 
The Prophet (ملسو هيلع هللا ىلص) said: “When you possess two hundred dirhams and one 
year passes, five dirhams are payable. Nothing is incumbent on you, that is, 





one year passes, half a dinar is payable. Whatever exceeds, that will be 
reckoned properly.”  
(The narrator said: I do not remember whether the words “that will be 
reckoned properly” were uttered by all himself or he attributed to the 
Prophet (ملسو هيلع هللا ىلص).  
No zakat is payable on the property till a year passes.  
But Jarir said: Ibn Wahb (sub-narrator) added to this tradition from the 
Prophet (ملسو هيلع هللا ىلص): “No zakat is payable on the property until a year passes.”  
From the hadith above we can see that the nisab is 20 Dinar. According to Siswantoro 
(2002), one Dinar is equivalent to 4.25-4.3 grams of gold, and one Dirham is equal to 3 
grams of silver after being standardized in the era of Caliph Umar Ibn Al-Khattab. 
Then, the 𝑛𝑖𝑠𝑎𝑏 = 20	𝐷𝑖𝑛𝑎𝑟 = 20×4.25	𝑔𝑟𝑎𝑚𝑠 = 85	𝑔𝑟𝑎𝑚𝑠 of gold. Therefore, 
every time my husband and I have IDR equal to the price of 85 grams and the assets are 
static in one year, we count and pay the zakah. We take 2.5% of the wealth and give it 
to the eight groups who have rights to receive zakah mentioned in the Quran (9:60, 
2:215, 2:273, 17:26). This is a rich context for doing percentage and basic arithmetical 
operations with primary school children. 
Zakah of Wealth: 2.5% = 𝟏
𝟒𝟎
 
As I mentioned before in the story, I usually pay only the 
zakah of wealth because I only have money as my 
property. In the story I also mention that we usually pay 
2.5% of our savings.  
The percentage of 2.5% is well known and broadly used in Indonesia as the amount of 
zakah which should be given. The percentage is another form in defining the context in 
the hadith. The hadith mentions five Dirhams out of 200 Dirhams or a ½ Dinar out of 20 
Dinars. Another hadith expresses the form with another kind of a fraction, Al-Harith al-
A'war reported from Ali. Zuhayr said: I think, the Prophet (ملسو هيلع هللا ىلص) said: "Pay a 
fortieth…” In other hadiths from different books of hadith collections, the Prophet 
(peace be upon him) also used the words one-fortieth. 
I found the text on hadiths interesting because the Prophet Muhammad (peace be upon 
him) who was well known as illiterate used such a fraction to represent the amount of 
zakah. Besides, 1/40 is not a common fraction in daily lives such as a half or a quarter. 





Hadith 1567), see Table 5.1, for agricultural products and plantations. The text in the 
hadith mentions, “As regards agricultural produce, a tenth is payable on that which is 
watered by rivers or rain, and a twentieth on that which is watered by draught camels.” 
The fractions are 1/10 and 1/20. Interestingly, I found these fractions in the hadiths 
converted into percentage forms in many kinds of Indonesian literature. Why? 
I could not find the answers, but from my perspective as an Indonesian, I feel that using 
percentages is more comfortable and familiar than simple fractions. Moreover, in my 
opinion using percentages is easier to count the payable zakah in our currency in which 
the cost of one gram of gold is hundreds of thousands of Indonesian Rupiahs. 
To conclude this discussion of exposing mathematics concepts within zakah contexts, I 
draw three general mathematics concepts. For practicing zakah payment, we need 
knowledge of fractions, including forms of fractions (simple fraction, percentages, 
decimals), equivalent fractions, the operations of fractions, and direct proportions. Other 
mathematics strands are also needed such as measurement (unit of weight), currency, 
and their basic arithmetic operations. These strands can be developed further and 
intertwined in the primary school level within the context of zakah. 
CONTEXTS OF MATHEMATICS PROBLEMS IN FASTING 
The month of Ramadan [is that] in which was revealed in the Qur'an, is a 
guidance for the people and clear proofs of guidance and criteria. So 
whoever sights [the new moon of] the month, let him fast it; and whoever is 
ill or on a journey - then an equal number of other days. Allah intends for 
your ease and does not intend for your hardship and [wants] for you to 
complete the period and to glorify Allah for that [to] which He has guided 
you, and perhaps you will be grateful. 
(Al Quran 2:185) 
Like salah and zakah, there are many kinds of fasting in Islam, but there is one which is 
compulsory. The obligatory fasting is the one during the month of Ramadan, the ninth 
month of the Hijri Calendar. Practising fasting for a month during Ramadan requires a 
Muslim like me to understand measuring times, financial management, and sharing with 
others. 
Ramadan: The Month of Mercy 
I looked for a calendar that I had brought from Indonesia a few months ago. I 





where the calendar that we brought from Indonesia is?” I asked my husband 
who was busy reading a book on the bed. “I think I saw it somewhere in our 
stuff box,” he replied while continuing reading the book. I moved outside the 
room and went to our shoe box. I took a pink box from under the shoe box. 
The pink box contained our stuff box in which we put all small stuff, including 
the small calendar from Indonesia. 
I brought the calendar to the main room. “What are you looking for in the 
calendar, sweetheart?” my husband asked. “I wanna check when the first day of 
Ramadan is, because in some WhatsApp groups Indonesian Muslim women 
began arranging a schedule for breaking fasting together,” I explained while 
screening the calendar. Spending Ramadan in Perth meant that I got involved 
in breaking fasting events every weekend. Every Indonesian Muslim woman 
would participate in arranging the menu and sharing the cooking. We usually 
served hundreds of fasting people. It became a habit to fire on the spirit of 
Ramadan as the month of mercy and to share with others. I recalled when we 
had been in Indonesia, during Ramadan we thought about spending the money 
to give food to the poor and also the people who came to the Masjid for 
prayers. “Based on hisab (estimated calculation), the first Ramadan will be on 6th 
of June,” I informed my husband. “Hmm… though we have to wait for the 
decision of Sidang Isbat or the information of rukyatul hilal,” my husband 
responded. I nodded.  
On 5th of June, we were waiting for the information of rukyatul hilal (new moon 
sighting) and Sidang Isbat (a meeting of the Indonesian Ulama and the Ministry 
of Religion for deciding on the first of Ramadan based on the new moon 
sighting all over Indonesia). We heard the news online when the Minister of 
Religion announced that the first day of Ramadan was on 6th of June based on 
the appearance of hilal in 6 points in Indonesia.  
“Alhamdulillaah….tomorrow we begin fasting,” my husband and I praised 
Allah for giving us another chance to face Ramadan. Our little Sarah came 
closer, “What is Ramadan Ummi?”. “Ramadan is a blessing month. In a month, 
Ummi and Abi are fasting.” I explained shortly. “What is fasting?”, she looked 
puzzled. This was the first time we informed her about fasting, and she wanted 
to learn the meaning of the new word. “Fasting is that we do not eat and drink 
during daylight, from sunrise to sunset,” I made it as clear as possible for her. 
“Me too?”, she widened her 
eyes. I smiled and said, “No, 
honey. You are still a little 
girl. When you are grown up 
and become a teenager, then 
you can fast.” She nodded.  
“You said it is a month, so tomorrow is Ramadan? Ramadan is like the song we 
sing in the Quranic class? Ramadan and Shawal…”, she bombarded me with 





it is a good time to give her a lesson. “Yeah…you are right. Look at this 
calendar”, I showed her our Indonesian calendar which consisted of not only a 
Gregorian calendar but also a Hijri and Javanese calendar.  
“Look! Tomorrow is 6th of June 2016”, I 
pointed the number six on the calendar 
as seen in Figure 6.15. “Do you see this 
small Arabic number in the top right 
corner?” 
“Yeah”, she nodded. “It means that 
tomorrow will be the first of Ramadan 
1437 Hijri,” I explained. “Aaah…I 
know. Then, the seven will be two 
Ramadan, the eight will be three 
Ramadan, and so on”, she read the 
numbers out loud. “Yes! You got it, my 
clever Sarah”, I kissed her cheek.  
The next day when we started fasting, Sarah was the only one who checked the 
clock every time. Almost every hour she asked, “Is it Maghrib yet, Ummi? Can 
you eat now?”. “Not yet, honey. Maghrib is when the sun goes down and 
almost sets”, I explained while preparing to cook. “What time will it be?”, she 
asked again. I checked the azan software in my smartphone, “Hmm…today it’s 
gonna be at 5.20 pm.”. “Okay then. I’ll let you know if it’s five, Ummi.” She ran 
back to her toys. “Thanks, darling”, I smiled. She was 4.5 years old, and she 
already could read the manual clock.  
For our family, Ramadan was the busiest month. We tightened our worship 
schedules. We made our worship targets as guided by Allah and His messenger 
because all the worship activity would be rewarded double during this month. 
Ramadan was also the month of the Quran because during this month the 
Quran was revealed down to the Earth’s sky. So, we set the program One Day 
One Juz (ODOJ) for reading the Quran. Because the Quran consisted of 30 
Juzes, so in one month we hoped that we could finish reading the whole holy 
book. Sarah was so excited to help me arrange the worship schedule into a 
table and ticked each column when we had done it.  
Every day during Ramadan, we also considered sending food to our close 
friends or relatives for their breaking of fasting. Sometimes my husband invited 
his friends to eat together at our home. In Indonesia, we gave our poor 
neighbours food for breaking the fasting in Maghrib. However, in Australia, we 
always got involved with breaking fasting events every weekend and helped to 
serve hundreds of people who came to it. Sarah was always enthusiastically 
helping me to arrange the food containers for these events, and of course, she 
also helped to count how many they were and how many more were needed. 





Concluding what mathematical concepts are needed in the religious practices of fasting 
during Ramadan seems not easy. The story above describes how this religious event 
involves not only simple mathematics but also complex mathematics and astronomy, 
especially in determining the beginning of Ramadan. As a mathematician, I know how 
the hisab approach and the rukyatul hilal approach could bring a rich mathematical 
discussion that might be more appropriate for high school students. Thus, in this thesis I 
skip such discussions although it is interesting and I keep it to encourage further 
research because, as I mentioned at the beginning of this chapter, I will only focus on 
excavating mathematics concepts that are appropriate for young children.  
The Beginning of Ramadan: Shapes of the Moon 
A hadith narrated by Ibn Abbas in the Book of Fasting of Jami’ At-Tirmidhi, 
the Messenger of Allah said: “Do not fast before Ramadan. Fast with its [the 
newmoon] sighting, and break the fast with its [the newmoon] sighting, and 
if it is obscured from you, then complete thirty days.”  





As I told in the story, the beginning of Ramadan is determined by hisab and hilal 
because of such instruction in the hadith. I am not going to discuss how to do hisab here 
because it requires complex mathematical concepts and astronomy. However, it is 
interesting to discuss about hilal or the new moon. In my opinion, it would be an 
interesting context for kids to discuss the shapes of the moon in the plane geometry 
class. As an example, the teacher can begin with showing the picture (Figure 6.16) in a 
mathematics classroom and ask a question, “Rasulullah (peace be upon him) said that 
we have to start fasting if we see hilal. From this picture, which one do you think is the 
shape of hilal? Give me your reason.” 
The proper hands-on activity may involve making the shapes of the moon and 
discussing the differences. Further discussion also could reach the conclusion that the 
shapes of the moon determine the Hijri calendar. It would be a meaningful context for 
learning about the circle and intersection of two circles because the shapes of the moon 





are also determined by the intersection of its reflection with the reflection of the sun 
from three- to two-dimensions. 
Reading Different Versions of Calendars: Sources of Arithmetical Operations 
I illustrated in the story that another context we usually experience as a Muslim during 
Ramadan is reading the calendars. At least there are two calendars involved, the 
Gregorian calendar, which is determined by the movement of the sun, and the Hijri 
calendar, which is determined by the movement of the moon. In addition, at the same 
time children also learn about Arabic numbers, because in an Indonesian calendar the 
Hijri calendar is signed by Arabic letters (see Figure 6.15. in the story).  
Many possible contexts can be used for mathematics problems under this topic. The 
teacher may ask children questions, such as: 
“If the first of Ramadan is on 6th of June and Ramadan will be only 29 days, when will 
the Ied Fitr be?” 
“If we start Ramadan on 6 June, when will the nuzulul Quran (the day of the Quran 
revelation on the 17th of Ramadan) be? 
“The best days of Ramadan are the last 10 days, and on one of its odd nights within 
those 10 days there is lailatul qadr (the best night in which one night equals to 1000 
months in the eyes of Allah). List all the odd dates on those 10 days of Ramadan!” 
Reading a clock 
Fasting during Ramadan has the same rules as fasting on 
other days. As a Muslim, we are not allowed to eat and 





other words, during Ramadan Muslims stop eating and drinking from after Fajr or Subh 
prayer time to Maghrib prayer time. It would be a great context to talk about how long 
Muslims around the world are fasting while each place has different times of sunrise 
and sunset. Here, besides simple operations, children also can learn estimation of 
calculation. 
During Ramadan, Maghrib is the most important time because it is the time to break the 
fast especially for children who for the first time have learned to fast. Breaking the fast 
is about reading the clock, and thinking about ‘how much longer?’, like my little Sarah 
did. 
Breaking Fasting Together: Intertwine Possible Mathematical Concepts 
The Prophet Muhammad (peace be upon him) said (narrated by Al-Tirmidhi, 1986, 
Book 9, Hadith 1265),  
“He who provides a fasting person something with which to break his fast, 
will earn the same reward as the one who was observing the fast, without 
diminishing in any way the reward of the latter.” 
As I said in my story, it becomes a habit for Muslims that they think 
about other Muslims and want to give them food or drink for 
breaking their fast. In Indonesia, all Masjids prepare food and drinks 
for the people to break their fast. Especially while living abroad, 
during Ramadan Indonesian Muslim societies always arrange iftar (breaking fast) 
together. I always contribute and help in cooking, estimating, and calculating the 
amount of money spent and the cost of ingredients to prepare it. Rich contexts appear on 
this occasion because we indeed need calculations and estimations for preparing the fast 
breaking for many people.  
CONTEXTS OF MATHEMATICS PROBLEMS IN PREPARING HAJJ 
“In it are manifest signs (for example), the Maqam (place) of Ibrahim 
(Abraham); whosoever enters it, he attains security. And Hajj (pilgrimage 
to Makkah) to the House (Ka'bah) is a duty that mankind owes to Allah, 
those who can afford the expenses (for one's conveyance, provision, and 
residence); and whoever disbelieves [i.e. denies Hajj (pilgrimage to 
Makkah), then he is a disbeliever of Allah], then Allah stands not in need of 






Hajj is a holy pilgrimage that all Muslims miss and dream of.  It 
is a prestigious worship because we become the guests of Allah 
in His house, the Kaaba in Mecca. I already discussed the 
mathematics concepts found in determining the position of the 
Kaaba position in the Salah discourse. I have not visited it yet, and I have dreamed of it 
and made preparations for it. That is why in this mathematical discussion about hajj, I 
am not going to talk about its rituals because I do not know much about them yet. 
Instead, I will focus the discussion on how to prepare for it financially and what issues 
that Indonesian Muslims have related with this topic of worship. The first problem is the 
limited quota of Hajjis (Muslims who perform Hajj). 







Each year the government of Saudi Arabia limits the number of hajjis of each major 
Islamic country, such as Indonesia. According to the agreement between the Saudi 
Arabian government with those countries, each country has a hajji quota of 1% of the 
total Muslim population in the country (Umar, Adiswisastra, Murwani, & Sulityani, 
2014). As the country with the biggest Muslim population in the world, Indonesia gets 
the biggest hajjis quota each year. In Figure 6.17, we can see that Indonesia had a quota 
of 168,000 hajjis in 2015.  
Although Indonesia has the largest proportion of hajjis, each year we found the same 
problem as Indonesian prospective hajjis. The problem is longer queues of prospective 
hajjis and the time of departures getting longer.  When my husband and I registered as 
prospective hajjis in January 2014, we were placed in the queue to depart about 15 years 





later. I heard that several months later the queue became longer. How come this is 
happening? 
The reason can be seen mathematically. Indeed, the quota is the largest amongst other 
countries, but since 2013 the Indonesian quota has been slashed by up to 20% while the 
number of prospective hajjis has become larger from year to year. In other words, the 
demand is greater than the quota. Before 2013, Indonesian hajjis had a quota of 211,000 
per year, but then it became 168,800 seats only (Sapiie, 2016). While the quota has 
remained stable for years, the number of Indonesian Muslims who have registered for 
this pilgrimage increases dramatically 
each year. It makes the time of waiting in 
the queue become longer. In my province, 
East Java, within five months the queue 
will become two years longer (Faruk, 
2013).  
In short, the long queue is related to the 
stable quota for the dramatic increase in 
the number of registered hajjis each year 
in Indonesia. Moreover, the quota from 
the Saudi Arabian government for 
Indonesia is also divided into many 
provinces in Indonesia. It makes the time of waiting for the hajj to vary in each province 
as shown in Figure 6.18. 
Hajj Cost: How Much Money Do You 
Have? 
The second issue of the hajj for 
Indonesians is Hajj savings. Unlike 
Pakistan, which uses a lottery to draw 
visas for hajjis to determine who is going 
to do the holy pilgrimage each year 
(Clingingsmith, Khwaja, & Kremer, 
2008), the Indonesian government has a 
different policy to pick prospective hajjis. 
A person cannot become a prospective 
Figure 6.15. Waiting period of hajj in each 
province in 2015 






hajji unless he or she pays the hajj savings to the department of the religious affairs in 
his/her province. After we pay the hajj savings and have opened a hajj account in a 
bank, we can register and get a number in the queue. As seen in Figure 5.9 opening a 
hajj account is the first step we need to get the queue number. In 2014, I had to pay the 
registration fee of IDR 25,000,000, and I will have to pay the rest depending on the cost 
in my departure year. 
We can propose some mathematics problems through this context. If someone has an 
income of IDR 2,000,000 per month and he can save about IDR 200,000 for 
registration, when do you think he is ready to open a hajj account for registration? If 
you want to register for the hajj in the next two years, how many rupiahs do you have to 
save from your income each month? Such questions can become nice examples of 
integrating two or more mathematical strands, such as currency and time. 
The pilgrim fare (ONH – Ongkos Naik 
Haji) fluctuates every year depending on 
our currency fluctuation. Different areas 
in Indonesia have their own hajj fare. In 
2014, when my husband and I registered 
for hajj, according to the Presidential 
Regulation No. 49 Year 2014 the 
Implementation of Hajj Cost Year 
1435H/2014M; it cost USD 3,308.9 from my hometown Surabaya, and in 2015 it was 
slashed by 15% to become USD 2,801, as seen in Figure 6.20. However, the registration 
fee for the hajj saving remains the same. These are other mathematics strands that we 
can use for the primary school level; reading tables, currency, percentages, and indeed 
arithmetic operations.  
Critically thinking, if the hajj fare is that 
expensive, how come each year more and 
more Indonesian Muslims register for hajj? 
The answer can be drawn from Figure 6.21. 
From the graph, we can see that the red line 
which represents the per capita income of 
Indonesians gradually increases while the 
blue line which represents the cost of ONH 
Figure 6.17. Hajj fares in each city in 
Indonesia 
Figure 6.18. Graphs of ONH and per 





remains stable. As a consequence, each year more Indonesian Muslims are able to 
register for the hajj and this situation affects the length of the queue. This is another 








Reaching the end of this excavation journey, I realize how shallow the discussion of 
each pillar of Islam is in this chapter. I have avoided details and broader discussions to 
make it as simple as possible. I have limited the excavation to common and obligatory 
practices, especially the ones I have experienced. Thus, it still is open to further research 
to enrich the mathematical strands within the contexts. However, in this inquiry I have 
found contexts that can be used in almost all mathematical strands in primary school 
levels (see Table 6.2). Whether these ideas are used in especially Indonesian Islamic 
schools or other Islamic concepts that appear in their schools or Islamic values in state 
schools in Indonesia, I am going to discuss them further based on my findings with 






5 Data Processing 
6 Time 
7 Currency 
8 Number Theory 
9 Measurement  





Table 6.3 A Mapping of link between Islamic values and concepts and national mathematics 




Mathematical Topics in Indonesian Primary Education 
Arithmetic 
& Currency 




Shahadah      
Wudu      
Qiblah      
Salah      
Dhikr      
Zakah      
Fasting      
Hajj      
    
: Found during this inquiry, limited by my personal experience 
   : Open opportunities to further research 
Moreover, during this inquiry, I have come to realize that mathematics has two roles, 
practical and spiritual, in my context as a Muslim particularly when I practise the five 
pillars of Islam. First, in a practical sense, mathematics takes a significant role for a 
Muslim: (i) to do proper religious practices (for salah, zakah, and hajj) and (ii) to 
understand the differences in interpreting the main scriptures (such as the case of 
determining the beginning and the end of Ramadan). Second, in a spiritual sense, the 
understanding of mathematics concepts for particular concepts of Islam, including the 










C H A P T E R   7 
EXPLORING ISLAMIC VALUES AND CONCEPTS AS CONTEXTS OF 
MATHEMATICS PROBLEMS USED IN INDONESIAN PRIMARY SCHOOLS  
Story problems become an indicator of higher-order thinking in mathematics. 
They require contexts, while contexts have an ideology. 
If the ideology is not coming from Islam, where are we [Muslims] then? 
(Interview script with a school advisor of an Integrated Islamic Primary School)  
DICHOTOMY OF ISLAM AND MATHEMATICS IN THE HISTORY OF THE 
INDONESIAN ISLAMIC SCHOOL 
As I mentioned in Chapter 3, Islamic education has apparently become a “favorite” 
education alternative in Indonesia since the pre-independence period. Before 
independence, this type of education was the only solution for educating common 
people who were considered inelligible to have a Dutch education. According to Anzar 
(2003), Indonesia has two kinds of Islamic schools, pesantren (traditional Islamic 
boarding institutions) and madrasah (Islamic day schools). The one that has constantly 
developed since pre-independence is pesantren, and the other one (madrasahs) has 
emerged after the independence era. Although the oldest pesantren in Indonesia was 
established in the late 18th century (Van Bruinessen, 2007), I agree with the theory that 
the age of Islamic lectures in Indonesia must be as old as Islam in Indonesia which was 
present in Indonesia since the 7th Century (Musthofa, 2015; Riyantini, 2014).  From my 
reading, I found that Azra and Afrianty (2005) strengthen this theory and declare 
pesantren as the oldest educational institution for Indonesian Muslims.  
Traditional Pesantren: No Mathematics as a Taught Subject 
Pesantren is a residential boarding school, and it usually has the strong figure of kyai 
(Imam) who becomes a role model of knowledge and morals for the students. Mostly, 
santri (students in pesantren) learned about Islam, the Quran, and traditional Islamic 
books. Until now, this type of pesantren still exists. It is interesting to consider the 
movement and development of pesantren  from traditional to its modern form. Initially, 
mathematics and other ‘ulum fard kifayah such as physics and biology were not taught 
in traditional pesantren (Zarkasyi, 2015). Nevertheless, what I believe, based on my 
inquiry in Chapter 6, is that it is impossible to learn deeply about Islam without 
developing at least a basic knowledge of mathematics. Thus, I believe that while the 





learned integrated mathematics during a discussion of Islamic practices such as salah, 
zakah, and hajj. 
But why did the early pesantren exclude other subjects although these are clearly 
needed in understanding Islamic practices? 
Suyatno (2013) explains the reason lies in the dichotomy of knowledge between Islamic 
and non-Islamic knowledge. Historically, in the Islamic world, the separation between 
Islamic knowledge and other kinds of knowledge was not a significant matter because 
there is some evidence that shows how many Muslim scholars in the past were able to 
master religious knowledge and other disciplines. This is because Muslims believe there 
are two types of Allah’s verses in this world; qauliyah (in the holy scriptures) and 
kauniyah (in nature and phenomena). Both are judged as valid and necessary for 
Muslim scholars to be discussed and explored. Somehow, the need for practising this 
religion through learning the holy Quran on a deeper level could encourage Muslim 
scholars to do inventions and develop knowledge. Nevertheless, in Indonesia the 
dichotomy becomes sharpened since the colonial era. 
When the Dutch colonials came to Indonesia by bringing their positivism and empirical 
scientific knowledge, their ‘secular curriculum’, which views religious knowledge as 
invalid and unscientific, confronted the traditional views of pesantren, which was 
diligently taught and involved the learning of traditional Arabic books (Kitab Kuning – 
literally meaning yellow books). Both, the Dutch colonial and pesantren leaders, 
refused to admit one another’s beliefs as valid knowledge (Suyatno, 2013). The 
followers of scientific knowledge did not admit religion as a scientific knowledge but 
only as pseudoscience because its discourse is only in meaning and wisdom without 
empirical evidence. As a result, the traditionalists strongly rejected all general 
knowledge, which I assume included mathematics, appeared in the Dutch school 
curriculum because they were brought by the ‘infidel imperialists’. The impacts of such 
rejection have affected the majority of today’s Islamic education. In short, having a 
view that mathematics is part of ‘secular curriculum’ is, in my opinion, rooted in this 
dichotomy between Islam and other knowledge such as mathematics. 
Madrasah: A Door to Let Mathematics in 
However, recently a few of the pesantren in Indonesia have transformed into an 





tradition, they also allowed other subjects such as mathematics to be taught in 
pesantren. To some extent, there is also a sort of pesantren which has Islamic schools or 
madrasah. In other words, the current face of Islamic education is attempting to put 
Islamic and non-Islamic knowledge in harmony, not as a dichotomy anymore. 
Based on my curiousity, I am wondering since when did the face of Islamic education 
transform and take other knowledge into account in its education system? Especially, 
since when has mathematics been acknowledged to be taught in the Islamic education 
curriculum? 
Through reading about the history of Islamic education in Indonesia, I found that an 
attempt to bring mathematics into the Islamic education system started over 100 years 
ago as a challenge to the Dutch school system. It was in 1907 in Padang Pajang, West 
Sumatera, where Abdullah Ahmad began the Adabiyah School. The school was initially 
rejected by local people because its appearance was similar to Dutch schools, using 
blackboards, desks and the classical teaching approach. Therefore, it was moved to 
Padang, West Sumatera, and in 1909 was re-established as the Adabiyah school, the 
first madrasah  in Nusantara which consisted mainly of religious subjects as well as a 
few other knowledge subjects including mathematics. In 1915, because the Netherlands 
government subsidized the school, it was changed to the Hollandsh Malaiche School 
Adabiyah. As a consequence, the structure of the curriculum changed to less religious 
subjects. According to Rahman (2015), the school became a pioneer of modern Islamic 
education which attempted to add general sciences into Islamic schools or Islamic 
subjects into the general education system, because the Adabiyah school experienced 
both. After this school, other similar madrasahs emerged throughout the archipelago, 
especially in Sumatera and Java (Azra, Afrianty, & Hefner, 2007). These schools were 
built by Indonesian Muslim scholars who mostly graduated from Al Azhar University, 
Cairo, and this became a momentum of breaking the dichotomy of Islam and 
mathematics in the history of the Islamic education system in Indonesia. 
Such a combination inspired other Indonesian Muslim scholars in Java. Ahmad Dahlan 
from Yogyakarta and Hasyim Asy’ari from East Java, who respectively founded the 
Muhammadiyah and NU organizations, had a significant influence on Javanese Muslim 
scholars, who also established madrasahs in Java. Involving these two latest figures 
makes the story more interesting because KH Ahmad Dahlan established the modern 





traditionalist Islamic organization, Nahdhatul Ulama (NU). In short, the development of 
their madrasahs introduces another perspective of Islamic education in Indonesia (see 
further in Chapter 8). 
Madrasah has a slightly different system from pesantren. It has three levels of 
education similar to public schools: primary level (Madrasah Ibtidaiyah/MI), junior 
high school level (Madrasah Tsanawiyah/MTs) and high school level (Madrasah 
Aliyah/MA). It combines two types of curriculum: the Islamic education curriculum and 
the national curriculum, with 30% of the curriculum comprising Islamic studies (Hasan, 
2009), and the rest are normal subjects including mathematics. It is run by the 
Department of Religious Affairs, whereas public schools are administered by the 
Department of Education. The madrasah is independent of the pesantren and has spread 
out rapidly across Indonesia, reaching into remote areas. The madrasah builds the image 
of a school that reaches the lower-middle social class of Muslim society.  
‘Modern’ Pesantren: No Dualism in Curriculum 
Until now, the traditional pesantren and madrasah still exist in Indonesia. However, in 
both types of education, mathematics is not seriously considered as having an 
integrative knowledge relationship with Islam. They even neglect or teach it separately 
from religious subjects. The fact is nowadays we have two other types of pesantren in 
Indonesia, ones with madrasahs in pesantren areas initiated by Hasyim Asyari in 1916 
who built a madrasah in the Tebu Ireng Pesantren, and the others with integrating 
social-natural sciences (including mathematics) in the pesantren curriculum. The latest 
ones pioneered by Kyai Zarkasyi and his brothers in Pasuruan established the 
Darussalam Gontor Pesantren.  
I found an article about a famous pesantren in East Java, called Pesantren Gontor 
which was established in 1926 and was declared a modern pesantren (Bahroni, 2012). 
The term ‘modern’ was used because it was based on the notion of one of its founders, 
KH. Imam Zarkasyi. Gontor who integrated two school systems, including (i) updated 
subjects such as (initially) Dutch, English, mathematics, and technology, and (ii) 
traditional Islamic lectures, with students living in the pesantren. Interestingly, Kyai 
Zarkasyi was inspired by the transformation of a Sumatera Thawalib surau (a kind of 
Pesantren in Sumatera) which became ‘a surau with class system’ (Azra & Afrianty, 





was no dualism in the Gontor curriculum as mentioned in Zarkasyi’s (2015) article 
below: 
“In this new model of pondok pesantren religious knowledge (al ‘ulum al 
syar’iyyah) is integrated with rational knowledge (al ‘ulum al ‘aqliyyah). All 
subjects of sciences are related to religious subjects. The subjects such as 
arithmetic and mathematics, for example, are used to support the science of 
inheritance (faraid) [inheritance in Islamic science involves understandings 
of fractions and arithmetic], economics or organization. The subject of 
cosmography was used for understanding ‘ilm al falaq’ [astronomy], etc.  
Reading Zarkasyi’s article makes me realize that someone else has already begun to 
integrate mathematics in Islam, that was my dream and one of the aims of this thesis. 
However, does this ideal image of Islamic mathematics occur in madrasahs as well? 
Unfortunately no. The dualism of curriculum still exists in the madrasah and 
mathematics is still adopted from international contexts as appears in their textbook. 
Therefore, there is another attempt to broadly spread the idea through ‘new’ Islamic 
schools, called integrated Islamic schools. 
Integrated Islamic Schools: A Broader Attempt to Integrate Islam and 
Mathematics 
In the last decades of the 1980s,  a new type of Islamic school labeled as the Integrated 
Islamic School has spread in Indonesia. Administered by the Department of Education, 
such schools are out of the pesantren tradition but neither is it similar to madrasahs. 
Unlike the madrasah, this class of education appears elite and reach middle-to-up class 
Muslim society. Suyatno (2013) has an excellent analysis regarding why this type of 
school has emerged in Indonesian education and has became more popular recently, as 
explained below. 
Although it successfully introduced mathematics to be taught in the Islamic education 
system in Indonesia, madrasahs seem still as having dualism and separation in its 
curriculum. A total of 70% of its curriculum contents contain common subjects which 
are entirely separated from its 30% of Islamic studies. As a consequence, the disciplines 
such as science and mathematics, which are actually quite related with many Quranic 
verses and Islamic practices and values, become value free and meaningless for Muslim 
students. As I explained in Chapter 3, the international standards of educational success 
worsens this condition and becomes a new form of imperialism in our education system 






Therefore, the Integrated Islamic school movement emerged to answer the challenge of 
this dualism in the Islamic education system in Indonesia. This movement has a strong 
commitment to integrating the values and Islamic knowledge in all aspects of school 
activities and curriculum. The schools have strong visions and motivations to attempt to 
embed as many Islamic contents and values in their classrooms as possible. Thus, unlike 
the traditional pesantren or madrasah these schools do not have specific traditionally 
religious subjects. 
I conducted interviews with teachers, school principals, a school advisor, and other 
school personnel related to its mathematics curriculum development and assessment. 
ISLAMIC VALUES AND CONCEPTS AS CONTEXTS OF MATHEMATICS 
PROBLEMS IN INDONESIAN INTEGRATED ISLAMIC PRIMARY SCHOOLS 
SDIT: Mathematics and Islam is Such a Rare Combination 
I communicated with two Sekolah Dasar Islam Terpadu (SDIT) or Integrated Islamic 
Primary Schools in Surabaya during my research journey. I refer to these schools as 
School A and School B. One school represents the majority of SDIT in Indonesia, 
which are still struggling to Islamize their curriculum, especially in general subjects 
such as mathematics, while the other one is a good example of successful efforts in this 
struggle. It is hard to get rid of the ‘virus’ of knowledge dichotomy.  Teachers in this 
school only find minor relations of Islamic concepts and values to mathematics, which 
are not related to the five pillars of Islam. However, I will discuss the findings from this 
school further in this chapter to enrich the excavation of Islamic contexts for 
mathematics problems. In this section, I present my findings about School A.  
I have had a mutual relationship with School A since I conducted my masters research 
in this school. I have known and am familiar with the school principal, teachers, and 
even a few parents and the school advisor. Luckily I had interviews with them on many 
occasions (see Chapter 4) and we even discussed some school problems regarding its 
struggles in between two worlds: the government bureaucracy of assessment and their 





strong Islamic idealism but has difficulty in actualizing it in their mathematics 
curriculum.  
We conducted the interviews informally outside school (with teachers and a parent) and 
semi-formally in the school (with the school principal, the school advisor, the vice 
principal, and the school mathematics curriculum developer). I also obtained examples 
of their mathematics textbooks that they exclusively developed as authentic texts.  
When I came to Surabaya and one of their teachers heard about my departure, they 
voluntarily offered to be involved in my research. I initially developed questions based 
on my curiosity of how the school deals with the new curriculum and how they get their 
vision still working hand in hand within the 2013 Curriculum (K 13). I set my question 
list as follows: 
• What do teachers understand about the new curriculum? Do they find a way to 
integrate Islam in mathematics within the K13? Are they used to doing so? 
• How do they develop their mathematics textbooks with their notion of Spiritual 
Awareness as the central school vision? 
• What is the school decision makers’ (the principal, the vice principal, and the 
school advisor) view about this issue?  
Teacher, What is Your Understanding? 
Teachers had no problems in understanding the core idea of the K 13 curriculum. They 
realized that the curriculum mandate expects holistic learning experiences for primary 
school children. It requires teachers to be able to integrate several subjects into a certain 
theme and teach children from one subject to another in one continuous flow within the 
theme. Below is an illustration of their comments about what the 2013 curriculum is 
according to them. I compiled the data of interviewing teachers from the audio files 





It is integrative and thematic 
It views children as holistic 
individuals  





Nevertheless, by this thematic and integrated approach, teachers felt insecure because 
they felt that the contents of each subject, including mathematics, was too shallow 
because they had to move smoothly within the theme and avoid explaining details of 
each subject content. They were still trapped in the hegemony of curriculum as ‘content 




Particularly, for mathematics, they find that children are active and learning becomes 
much more fun. On one hand, it makes the teachers happy teaching, but they are too 




Because of the hegemony of such curriculum image, teachers become too concerned 
about the content order and forget that the holistic approach is not to focus on a content-
based curriculum but to deliver the content through the theme. It attempts to focus on 
values and children’s learning outcomes. These are formulated in four Main 
Competencies (KI= Kompetensi Inti): KI 1 (Religious Competency), KI 2 (Social 
Competency), KI 3 (Cognitive Competency), and KI 4 (Skill Competency) in the K 13 
curriculum. As a result, teachers became irritated when they found that several 
mathematics topics were not taught in a usual order. It made them become more 
irritated because no religious values were found in the mathematics problems. 
When I asked them, “You know that there are KI 1, KI 2, KI 3, and KI 4 for every 
subject in the teacher’s book, including mathematics. Do you think the mathematics 
problems provided in the student books already cover all those main competencies?”. 
Here are their responses, 
 
I love looking at my students 
having fun with this approach, 
but I see they enjoy playing too 
much and easily forget the 
abstract aspects of the lesson. 
Different subjects in the student books 
flow within the theme, but I see the 
math content is not too deep. I have no 
time to provide some enrichment 
because I have to move to another 
topic the following day. 












From the replies, we can see that the challenge to embed religious (KI 1) and social 
values (KI 2) in each subject is not these teachers’ main concern. It seems that they 
were still confined to the cognitive competency every time they heard the word 
‘competency.' A combination of curriculum images as ‘discrete tasks and concepts’ 
strengthened with ‘content and subject matter’ distracts teachers from the aims of KI 1 
and KI 2. The teachers’ concerns are more in the technical order of mathematics 
contents because they believed that learning mathematics should follow rigid order, 
otherwise they become uncomfortable. According to Jurgen Habermas (Grundy, 1987), 
such belief constitutes a “technical interest” in which teachers view mathematics 
knowledge as an objective, rigid, and rule-based knowledge. 
A number of mathematics problems bothered them more than the problems’ contexts. 
They seemed to believe that the more mathematics exercises students had, the more 
successful they would be in achieving the cognitive competencies.  
Then, attempting to bring back the issue of embedding Islamic values into mathematics 
problems, I asked one more question; “Your school is an integrated Islamic primary 
school. Is there any attempt to inculcate Islamic values into mathematics?”, and their 
answers were, 
 
Yeah! But just a bit. 
There are only 4-5 math 
problems in the book. 
There are math problems about 
addition before problems about 
place value. I think they 
should’ve been reversed. 
In Year 4, there is a confusing math 
problem which is not clear whether the 
solution should be using Greatest 
Common Divisor (GCD) or Least 
Common Multiple (LCM) 
It lacks mathematics 
exercises. We are afraid it 
wouldn’t meet the standards 
competency 











Before they implemented the K 13 curriculum, they had one theme in each semester, 
which was embedded in all subjects and school activities together with the Spiritual 
Paradigm. Nevertheless, the school did not want to call it a thematic approach because 
they did not integrate the subjects together but only added the theme in the lessons. The 
head of research and development of the school even had a program to develop the 
school textbooks with the theme and also included spiritual fervour in each subject. One 
of the teachers said, “It was not thematic in the sense of integrating the subjects, but 
each discipline should be tied to the given theme.” They have The Environment as one 
of the themes in the textbook.  
Moreover, the school textbooks involved Quranic verses in each subject. A teacher 
shared, “The books have Unit Plan, which contains the spiritual paradigm from the 
Quranic verses. So, before teaching the subject, teachers should integrate the lesson 
with a related Quranic verse. However, we feel so desperate to do so in Mathematics, 
such as how to connect a topic about geometry with a Quranic verse.” Then, I was 
curious how the mathematics problems looked like in the school textbook. Does it at 
least bring the context of The Environment and/or Islamic concepts as a representation 
of the spiritual paradigm? We can see the evidence through examples of these pictures 
(see Figure 7.1) inside their math textbook. 
 
Our school has Spiritual Paradigm which should appear in any subject. 
We have done it in Science and other subjects, but not in 
Mathematics yet. 
In my mathematics classes, our heads are full with numbers 
so that we have no time to think about spiritual paradigm. 
We always have had a hard time finding Quranic verses which relate to 













Figure 7.1. Examples of mathematics problems in an integrated Islamic school textbook 
Recalling Chapter 6 about how Salah may be a context for learning about angles, I 
could not find such a context in their school textbook, either a context of zakah for the 
mathematics topic of proportions. Moreover, the context does not represent the theme 
(Changing) of the book either. Instead, the mathematics textbook was similar to other 
mathematics books. It contained more abstract problems than contextual ones, and even 
the contextual problems did not represent the school theme or School Spiritual 
Paradigm. 
Nevertheless, the books are not used as yet since the school decided to apply the K 13 
curriculum.  Otherwise, teachers have the opportunities to interpret the commandment 
of curriculum especially for the theme and KI 1 and KI 2 in the school examinations. 
The teachers should develop the examination questions by themselves. When this data 
was gathered, interestingly, there were no examples of assessment using the new 
curriculum from the government. Thus, teachers developed, created, and improvised 
their understanding of curriculum into the examination problems.  
“Tell me, how did you develop mathematics problems for the school examinations?”, I 
asked the teachers of Year 1 and Year 4 who sat in front of me. “We developed them 
based on the theme,” The Year 1 teacher answered. “How? Did you mix all the subjects 
in the examination or did you do it separately?”, I was trying to clarify what she meant 
by ‘based on the theme.' She looked at the Year 4 teacher at a glance, looking for help to 
explain. The Year 4 teacher grinned and tidied up her hijab a bit before explaining to 
Math topic: 
Proportion 
Context - pencils 
Math topic: Proportion 
Context - marbles 
Math topic: angles 





me, “In Year 4, we had two types of examination problems because they were 
developed by different persons with different understandings of the curriculum.” “Wow, 
interesting! Tell me more”, I shifted my seat a little toward her. “The first one…”, she 
touched her left index finger with her right index finger. “In one examination we had 
five mathematics problems, five science problems, and Bahasa Indonesia problems. The 
problems were separated so that we could easily determine which subject it was.” She 
moved her hands and now touched her left index and middle fingers together with her 
right index finger, “I developed the second version of the exam problem. I made it like a 
story based on the theme. The story was flowing. I tried to make it as smooth as 
possible so that it was not obvious which one was mathematics, science, and so on. 
Only us the teachers could”. She handed me the first type of problem that I posted in 
Appendix 4. The mathematics problems did not represent the theme at all. 
In short, in such an integrated Islamic school, mathematics becomes free of Islamic 
values, contextual-less, and seemed so difficult to be integrated with Quranic verses or 
Islamic concepts. These teachers struggled to bring Islamic context into mathematics. 
However, as I explained in Chapter 5, because I used five ways of knowing as an 
approach in the inter-views with teachers, it empowered them to change. After meeting 
me three times, one of them confessed. “I was inspired by our discussions. I tried to 
think about my mathematics lessons differently. I started thinking what Islamic values I 
could include in my lesson for a particular mathematics topic. I made slides, and I will 
show it to you later”, her eyes sparkled, and she smiled from ear to ear. I collected her 
slides that are shown in Appendix 5. 
On the same day, another one of them said to me, “Please help us. Spread your message 
to everybody else. I can invite all my colleagues in Year 1 and 4 to meet you and give 
us guidance on what to do for mathematics.” I was stunned by this request. I did not 
prepare to treat teachers in my research. Instead, I came to listen to them. Though, was 
taking this challenge not part of listening to them? I questioned myself. “What about 
doing a little workshop? We can use one room in my Department”, I suggested. She 
looked brighter and nodded with a big smile. 
A Scene of Transformation during a Small Workshop 
I conducted the one-day workshop as they had requested in my Department, attended by 
all teachers of Year 1 and Year 4 of School A. The vice principal and the head of 





teacher’s presentation. He presented interactive power point slides. It contained 
problems of subjects under the same theme, including mathematics. He showed to us 
and shared with his colleagues how he usually engaged his students with the slides. The 
problems were multiple choices, and every time he clicked the right answer on the slide 
there was clapping sound. At the end of the presentation, I got all their PowerPoint 
slides that they usually used in class. Then, I looked through these files and specifically 
looked at the mathematics problems.  
Looking through the documents, I found an interesting finding that I used as a topic of 
the workshop. There were six files, and each file had two mathematics problems. I 
found two problems out of twelve which had Islamic contexts. The contexts were the 
area of the school Masjid and wakaf (benefaction). There were two other contextual 
problems, but they did not contain spiritual values. Based on this finding, I ran the 
workshop by asking the teachers to develop mathematics problems. 
I distributed blank papers to each teacher and said, “Please write down on this paper one 
mathematics problem you usually used.” I gave them about five minutes before I asked 
them to submit the papers. I checked their work, and I only found one contextual 
problem. The context was about sharing oranges (See the left figure in Figure 7.2), not 
explicit to Islam, and I knew this problem came from one of the teachers who had 
discussions with me before. The majority of teachers created abstract problems such as 
involving the subtraction algorithm as the one seen in Figure 7.2. (see Appendix 6 for 
other abstract problems that teachers created during the workshop). Then, I returned 
their answers and asked them to change their abstract problems into contextual ones. 
When I checked their work, most contextual problems that they had developed were 
valueless. Then, I was thinking of how to make them work with Islamic values in their 
mathematics problems. 
“Was that difficult to develop a contextual problem?” I started discussing their works 
after I read their problems one by one. One of the teachers sitting in front of me said, 
“Students are usually struggling more in understanding story problems than the abstract 
ones.” “No wonder if the teacher is also struggling in developing it,” I replied with a 
smile. “Do you think mathematics contains good values?”, I tried to find out about the 
teachers’ beliefs in mathematics. I recalled what Paul Ernest’s says in his article (1989) 
that teachers’ ability in problem-solving is strongly influenced by their beliefs about the 





which mathematics itself could naturally convey to the children. They listed honest, 
consistent, discipline, never gives up, confident, and so on.  
When writing the teachers’ answers on the whiteboard, my mind was occupied with the 
ideas of implicit and explicit values of Mathematics. The implicit values of mathematics 
come from the nature of mathematics in which everyone who loves learning 
mathematics might achieve this trait. A mathematics learner would be honest stating the 
right answer of his calculation and consistent following the rules and formulas. 
Meanwhile, the explicit values of mathematics are something that can be intervened 
through the teaching and learning process; one way is by embedding it in the context of 
mathematics learning or problems.  
A value or character can be both implicit or explicit. The value of honesty can come out 
from the nature of Mathematics, and it can also be intentionally created through the 
context of mathematics problems. Teachers came up with the idea of introducing the 
context which contained Islamic values such as honesty and being pious as seen in the 
right figure in Figure 7.2. After asking them to change their abstract problems into 
contextual ones, I still could not see such Islamic values in the contexts yet. Then, I 
encouraged them by asking, “Now, you can work in pairs or in groups of three people 
and think about what kinds of explicit Islamic values you want to embed in the math 
Mother buys 27 oranges. Mother 
gives 15 oranges to our 
neighbours. How many oranges 
does she have now? 
Daffa has a pocket money IDR 10,000 from his 
mother. His mother told her to use IDR 4,000 
of it for buying healthy food and to give the rest 
to charity. How much of his money does he 
give to charity? 
(Pious, honesty) 






problems. Then, reflect on an Islamic concept that can be used as a context of the 
problems”.   
The next round of developing math problems showed a different scene. Teachers 
discussed in pairs and groups in the same class level and created richer contexts of 
mathematics problems. When they handed in their works, I felt so content with the 
results. The contexts changed, they used Islamic practices such as giving alms, sharing, 
caring, salah, and inheritance as contexts of the mathematics problems. In addition, they 
also wrote down characters that they wanted to embed in the problems in order to 
emphasize the explicit targetted values.  
I witnessed this little changing and transformative process during the discussion. Some 
of them reflected on their daily Islamic practices and used the ideas. Some of them 
recalled their Islamic knowledge and discussed with their friends the possibility of 
relating to mathematics strands. The small transformation happened as shown in the 
texts in Figure 7.2. and Appendix 7. I realized that they needed more practice to be able 
to develop more organized and sophisticated contextual problems which required open-
ended solutions. Thus, it opened the opportunity for doing further research in this area 
in an integrated Islamic primary school. 
School Officials, What is Your Dream? 
After conducting the workshop, I continued my journey to look for school officials’ 
views. In School A, I had the opportunity to talk with the school staff members who in 
practice defined the Islamic school vision in the school curriculum. I spoke with the 
school principal, the school advisor, the head of research and development, and the vice 
principal. I interviewed them separately and found 
that they had different perspectives of interpreting 
the school vision. They were all aware with the 
jargon Spiritual Paradigm as the school principle, 
though. Combining their various perspectives of 
what Spiritual Paradigm meant to each of them was 
like arranging pieces of a puzzle from different 
persons.  
When I reflected on their separate sharing sessions, I saw that in my mind that they 





questions and my views seemed to have connections and were related to each other. 
Then, to present their views together, I created this following semi-fictitious composite 
conversation (Taylor, 1997). I compiled interview data from separated audio files; file 
140319_001 (with the head of research and development, Mr. Rido), files 140319_002 
and 140319_003 (with the vice principal, Mr. Ahmad), file 140321_002 (with the 
school principal, Mrs. Aisha), and file 140326_001 (with the school advisor, Mr. Umar). 
The names are pseudonyms but the conversation texts are real. Beforehand, I like to 
introduce these officials’ background. 
Aisha: was previously a kindergarten principal. Her degree was in mathematics 
education. She is such a visionary and pious person.  
Ahmad: working with the head of research and development in the teachers’ 
development area and he is responsible for developing the school curriculum. His 
degree is in Biology Education. 
Rido: helping teachers to overcome their teaching problems, especially to develop an 
up-to-date innovation in education, and to arrange teachers’ development programs. His 
major in his bachelor degree was mathematics so that he becomes a reference for 
teachers to ask about math. He was also the developer and the author of the school 
mathematics textbook. 
Umar: has previous experience as a school advisor of international schools and schools 
with an international standard curriculum. He has a great Islamic knowledge and 
expertise to share regarding the combination of 3Is (See Chapter 5). 
Let’s Share Our Dream Together 
We sat together in the principal’s room and waited for the school advisor to 
come. In ten minutes, he came and apologized for being late. He chose the 
chair between the principal and the vice principal. A round table was in front of 
me. I opened my tablet and quickly reviewed my notes about the teachers based 
on my interviews with them. 
I : I really appreciate the teachers’ efforts in this school to understand 
and implement the 2013 Curriculum. In my opinion, they have a good 
understanding of the core principles of this curriculum which involves 
incorporating religious and social values into all subjects. What do you 
think about this notion? 
Aisha : I look at that as the right point in the 2013 Curriculum. That is why 





the curriculum by the local government, we decided to join the trial. I 
see this curriculum leads us to move forward. Though, if you talk with 
the school advisor, he has a different view about it. 
I : Do you?  
I turned my eyes to him. He looked at the school principal with a bit of a 
surprise. 
Umar : No, I don’t. 
Aisha : Yeah, You did. You said that the government curriculum is flashing 
back to years ago. You see it as a backwardness. 
Umar : Oh…what I meant was related to its assessment. I am quite 
disappointed with the education changes in this country. Whatever the 
curriculum is, the assessment which determines students’ fate is always 
the national examination. This country never takes serious 
reformation in the education system.  
He raised his voice while talking about the national examination. 
I : Anyway…that was also the teachers’ anxiety. While the curriculum is 
designed using integrated learning with a thematic approach, they are 
worried about the sustainability of such learning if it would only end 
with the national exam. How do you anticipate it here? 
Ahmad : Actually, teachers are used to such an approach because previously 
we used themes in our school curriculum. Although it is not like a 
thematic approach in integrative learning, we used themes in our 
lessons. 
Aisha : There was a time when this school applied the international 
curriculum under the brand ‘Visi Semesta’.  
I : “Visi Semesta”? What is that? 
Aisha : It is a curriculum development program, which tries to integrate good 
characters, holistic approach, and religious values into education. You 
can ask more about it from Mr. SA. He is one of the motivators of it. 
However, I feel that there is still a missing link in the Visi Semesta. 
Especially that the religious values and concepts are not quite 
embedded yet into each subject contents. 
Umar : Through this Visi Semesta in this integrated Islamic school, I have 
tried to integrate Islam, Indonesia, and International contexts into the 
curriculum. Based on my experience, there is no need to separate 





It reminded me of a specific conversation I had with him (see Chapter 5). So, 
now I clearly saw the barrier between the term ‘Spiritual Paradigm’ used by 
teachers when I interviewed them separately, and the words ‘Visi Semesta’, 
understood more by the core officials of School A. The notion of 3Is (Islam, 
Indonesia, International) definitely amazed me and reminded me of the integral 
perspective by Taylor (2015) on transformative learning theory, which tries to 
bring back cultural and local values and wisdom and put them side by side with 
the international context. In other words, to create a balance with two sorts of 
images of curriculum, between traditional and progressive images of the 
curriculum (see Chapter 2). Then, I became more curious about how they 
practically applied this idea. 
I : Have you had any experience in implementing it in this school? 
Umar : Yes. I did it with the previous school principal. We reframed the 
national curriculum.  
I : What happened then? 
Aisha : Because Visi Semesta tried to combine spiritual paradigms and the 
international curriculum from the IBO (International Baccalaureate 
Organization), we modified the national curriculum and adjusted it 
with the given IBO themes. But what happened was we were totally 
ruined during the examination, a lot of students failed. That is why I 
insisted on working with the current national curriculum rather than 
to continue the program. I think whatever the curriculum is the 
government would adjust it with the national examination at the end. 
I : I heard about Spiritual Paradigms too from teachers, but they seemed 
really confused to embed the Spiritual Paradigm into their lessons, 
especially in mathematics. Have you done any special treatment for 
them to overcome these problems? 
Rido : We used to have a regular meeting every Saturday, but it is now 
incidental. For mathematics, I give them a chance to come to me 
anytime to ask questions. So, I offer solutions based on their problems 
in teaching mathematics. 
I was trying to clarify what he meant by ‘teachers’ problems’. 
I : What sorts of problems did they usually ask you? And what kind of 
solutions did you offer to overcome those problems? 
Rido : It depends on their requests. For example, one day a level teachers 
coordinator came to me and told me that teachers in her levels needed 
help to teach Skip Counting in Year 1. I conducted an interactive 
workshop for them to teach them how to teach Skip Counting 





only. If they needed fun teaching methods for addition or subtraction, 
okay then I’ll provide them. 
I : So…it means that you only provide alternative pedagogy of teaching 
mathematics contents, doesn’t it? 
Rido : Yes, I do. 
I see how this man is looking at teachers’ problems determined by the image of 
the curriculum as content and subject matter only. I glanced at the school 
principal since she seemed to want to say something. 
Aisha : We have tried our best to facilitate them. We even developed our own 
handbooks with specific themes for each lesson 
Rido : Yes, true. I was involved as the author for mathematics 
I : What makes you think that developing the book is a necessary step? 
Aisha : I believe that it is a need to make a difference as an integrated Islamic 
school. Instead of simply using textbooks from the government or 
other publishers, I prefer developing them by ourselves to strengthen 
our school identities. 
Ahmad : [exhaled in a deep breath before talking] We tried hard, but I don’t 
think the books are good enough to demonstrate our idealism. 
I : Why not? 
He stood up and walked to open his drawer. I saw him taking some books. He 
went back to the round table and handed the books to me. I opened page by 
page and specifically looked through the Mathematics contents in the book. I 
found a lot of abstract problems as shown in Figure 7.1. Then, I could 
understand why he meant the book did not represent their school idealism. 
Aisha : I couldn’t agree more with the Vice Principal. The books are still far 
from decent. Although I instructed them to follow “Visi Semesta” so 
that I expected the books would contain religious values in every 
subject, none of them satisfied me. Instead, I saw that the textbooks 
provided by the government could fulfill it. Hence, I decided to 
postpone Visi Semesta and follow the 2013 Curriculum.  
I : Did you have a specific attempt to make the textbooks more 
satisfying? 
Aisha : I have already instructed Mr. SA and Mr. LB to look for a formula in 
embedding religious values into each subject without ruining the 
national curriculum. Though up to now they have not made any 






The room remained silent with many heads dropped. I could feel the 
atmosphere of struggles and desperation, even in the level of decision makers 
of this school. However, they have made really hard efforts to fulfill the school 
vision and idealism, even though they have to place their feet into two different 
worlds: the world which is full of their dreams of an integrated Islamic school 
and the world in which the government interferes with all administrative tasks 
to obtain school accreditation.  
My feet could not stay still 
Keep staying on the ground 
 while trying reaching the sky 
I tried to do a tap dance with a little jump 
So that I keep my feet busy  
but still have another effort to reach the other world 
When the Combination was Found: The Process of Excavation 
One of the Arabic slogans well known in Indonesia is man jadda wa jada, meaning: 
whoever strives will succeed. Many Indonesian Muslims are inspired by this slogan that 
encourages them not surrender in any difficulties and barriers. I saw this happened to 
my participants as well. Although they had to fulfill tiring administrative duties, they 
never gave up to achieve their goals. From several separate interviews with the school 
advisor in School A (audio file audio file 140326_001) and teachers in School B, I 
found hope that the infusion of Islam into mathematics lessons was not an impossible 
mission. The school advisor of School A had a clear dream to share with me, and 
teachers from School B have experienced the process of incorporating Islamic values 
and contexts into their math lessons facilitated by their school.  
The Quran and Hadith First 
“A lion has lost his mother. A herd of goats helped the lion and raised him. The lion is 
living like a goat, eating like a goat, and socializing like a goat. He thinks that he is a goat. 
When a wolf comes attacking this flock of goats, the lion also runs. The lion does not 
realize who he really is.” (The School Advisor, audio file 140326_001) 
It was the description of this ummah (Muslim community) from Mr. Umar, the school 
advisor. He described Muslims as lions who have lost their parents, who were the 
Prophet Muhammad (peace be upon him) and his companions. They would become like 
goats if they did not consider their potentials which could be determined through 
exploring The Quran and Hadith.  





Umar : Don’t underestimate your potential as a Muslim. I ask teachers to be 
more confident, because we have something that those international 
schools do not. 
I : What is that? 
Umar : They manage only standards of this world where we live, but we 
manage not only standards of living in this world but also the 
standards of the hereafter, and all these standards come directly from 
The Almighty. 
I : Hmm…true 
Umar : We have to be serious in managing it because we have guidance from 
the Quran, hadith, and history of the Prophets. Unfortunately, we are 
always too distant from these guides. If people say religion only 
manages private matters, I disagree with them. Islam is not private. It 
manages lives, economy, politics, and even education. It manages 
everything completely. If they separate it from other disciplines, I 
strongly disagree. However, for higher order thinking, we allow being 
the same. 
I : So, those are the borders; content and perspective? 
Umar: Yes, content and thinking perspectives. So, if the content contradicts 
with the concepts of Quran, hadith, and history of the prophets, we 
won’t use it. 
I : Then, in practice what can you do to implement the 3Is notion? 
Umar : First, all school elements should pay more attention to Islamic 
concepts. The more they understand Islamic concepts, the more 
encouraged they are to implement the 3Is. The learning perspective 
should return to the spiritual paradigm. A science teacher who teaches 
about the topic of rain should relate his lesson to the spiritual 
paradigm of rain. In Islam we know that the rain brings blessings from 
heaven. 
I : What about in Mathematics? 
Umar : [laughing while holding his bag on his chest] The nature of 
mathematics brings logical thinking skills. Isn’t it in line with verses in 
the Quran that say, ‘Do not you think?’? Many verses challenge and 
empower us as Muslims to think, any kinds of thinking, such as 
mathematical thinking, philosophical thinking, etc. The brain should 
be encouraged to think. That is why I hate ‘parrot learning’ like in the 
previous curriculum which only asked the students to memorize 
continuously and regurgitate what they learned when having 





understand its uses? For example, a student learns Pythagoras’ 
theorem, then the next question is, So what if he already knows and 
memorizes Pythagoras’ Theorem? What for? 
From this stage, I could see his main point that the first step we have to do is 
to go back to the Quran and hadith, learn them, and find spiritual values and 
concepts that might relate to any subjects. As expected, there was no clear 
image how the 3Is (Islamic, Indonesian, and International) contexts, especially 
how Islam fits into Mathematics. Nevertheless, the point can be a stepping 
stone for further research and excavation process. Then, I tried to clarify and 
confirm my understanding about the main point to this participant. 
I : I was very impressed with your notion of the 3Is. It is inspiring for 
me. However, in practice how we define it in our lessons would be 
our biggest obstacle. 
Umar: That is why we encourage teachers. If you want to create one learning 
material, try to find out how the Quran and hadith talk about it first, 
then you can have scientific discussions with the children about it. 
I : I think that I got the point to make the Quran and hadith as main 
sources of the lesson. What treatment do you plan to do to encourage 
teachers? 
Umar : [sigh] I know it is not an easy task. We need the same ideology and 
perception amongst us so that the implementation won’t be biased. In 
this school, we have teacher meetings every Saturday. We trained them 
spiritually and technically, in order to embed the 3Is in their lessons 
slowly. 
I stopped the conversation here. The Saturday meeting was not appropriate to excavate 
the Islamic concepts. Instead, the previous sections with teachers and school officials 
showed that the meeting becomes more incidental than regular. Moreover, the training 
tends to motivate teachers to apply the new curriculum rather than to find spiritual 
concepts and values related to mathematics. In short, teachers’ spiritual development is 
separated from teachers’ technical development. 
However, the main point seems promising to be explored in further research, and when 
I interviewed teachers in School B, they witnessed that it worked well in their school. 
Teachers in school B whom I interviewed were top teachers and they were also the level 
coordinators for years 1 and 6. I have a close professional relationship with them both. 
We worked together at the national level to write teacher and student books based on 
the PMRI (RME – red) approach for Indonesian students. Mrs. Ratih has a background 





from research competitions about teaching learning mathematics using the PMRI 
approach.  
They shared how their school trained and treated them in order to inspire teachers to 
embed religious values and concepts into their mathematics lessons. As teachers of 
another integrated Islamic school in Surabaya, they have similar duties to work with the 
school vision, to integrate Islam into any subject that they teach. I interviewed them 
separately and again compiled the interview data from files 140122_001, 140122_002, 
140306_001, and 140307_002. 
I : Long time no see you both. I really miss you. 
We sat in the school library, on the floor between bookshelves. With these 
teachers, I had a very limited time to talk because they were very busy. I had to 
be straightforward and not waste their precious time.  
Ratih : How could we meet more often when you are abroad? 
Sari: True [laughing]. One day just take me with you, I can do anything. 
I : I’m sure the time will come for you both. You have good potentials. 
Now tell me about your mathematics lessons 
Sari : What do you want to know? 
I : Do you still use the PMRI approach? 
Ratih : I think we don’t need to call it PMRI anymore because this new 
curriculum really encourages me to remember all PMRI theories and 
implement them in my class. 
I : Ah…you think so. How about you? You are teaching Year 6, not using 
the 2013 Curriculum, and preparing children for the national 
examination. Do you have a different story? 
Sari : There is always a way to do PMRI. It is too fun to avoid [smile]. I am 
still doing it in the first semester. Of course, the second semester would 
have more abstract mathematics and a lot of mathematics problems for 
the kids. 
I : I know how idealistic your school is. Tell me about the contexts in your 
mathematics lessons. Do you include Islamic values in them? 
Ratih : Yes…somehow we do.  





I : Does the school facilitate you to get trainings for that? 
Sari : We have a regular training, once a month or at least once in a semester. 
Ratih : Do you know a mathematics lecturer at one of the universities in 
Malang? 
I : Which one? I don’t know them all, just a few of them. 
Sari : The one who develops Islamic school lessons. He is our trainer. 
I : Oh…no. I don’t think I know him. 
Ratih : Yeah, we learn from him. We go to Malang once in a while and got 
training from him. 
I : Tell me more about the training. 
Sari : During the training, we bring the Quran and explore it. 
I : What do you mean by ‘exploring the Quran’? 
Sari : We look through the verses and see if there is something we could pick 
up and use for our lessons. 
Ratih : Yeah, we have to bring the Quran during the training, because it is our 
main reference 
I : What is the output? 
Sari : We would usually go back home with a set of lesson inspirations. We 
have a blueprint, what verses can be explored for which topic or which 
subject. 
I : Wow cool….it is indeed so inspiring. 
If this sort of training was still a discourse in School A, they already have found the 
trainer and are a step ahead of School B. The concept is the same, starting by exploring 
the Quran and/or Hadith and excavating the appropriate concepts for a certain 
discipline. From these teachers of School B, I collected some other Islamic strands (out 
of the five pillars of Islam as in Chapter 6) which teachers have applied and used in 
their mathematics classrooms. I will discuss these in the next section. 
No Need to Change Them All: 3Is as an Inspiration 
In order to make a balance and not be trapped in the hegemony of one worldview, I 
obtained the impression from both schools that we do not need to get rid of the current 





the school. It demands great efforts to bring Islam back together with Indonesian and 
International mathematics. That is the cause of the hegemony of the international 
curriculum especially in Mathematics, which adopts most contexts from outside of 
Indonesia and Islam. However, primary school textbooks in the 2013 curriculum 
provide numerous Indonesian contexts and re-introduces cultural contexts such as 
traditional songs, dances, and games. Thus, the integrated Islamic school still has 
‘homework’ to do, embedding the Islamic context. 
Having interviewed the school advisor in School A, I could feel his spirits in the 
idealism of the 3Is. He said, “Our Islamic school colleagues actually have an adamant 
spiritual spirit, but somehow they have no idea how to develop their lessons with 
international aspects. That is why I bring the international aspects that I obtained from 
my previous experiences to be combined with the concepts of our national curriculum 
so that the taste and the quality can integrate our three ‘I’ aspects, Islamic, Indonesian, 
and International. The first time I heard about this idea, it inspired me”. When he said 
those sentences, I thought that the local and global curricula seemed separate from each 
other. In my context, Indonesia represents the ‘local’ and International represents the 
‘global’ perspective. Furthermore, as Islam itself as an ideology for Muslims, it conveys 
both the local and international spirits as long as they do not contradict Islamic 
principles. I looked into his bright eyes that exuded a spirit of optimism when he 
continued, “I have high hopes that our children will be an Islamic generation, the 
generation which has lost their values in our current education, and Islamic knowledge 
must not be confused with Indonesian or International contexts. If Islam has become 
one with us, we can be caretakers of this world.” 
As a motivator, he had many good points. However, in order to obtain relevant points, I 
continued talking with teachers from School B who have had trainings to integrate these 
three perspectives in their mathematics lessons. When the data from School A showed 
that implementation of Visi Semesta had ruined the school during the students’ exam, I 
wanted to know how teachers in School B could maintain the balance.  
As presented earlier, the teachers in School B were trained by an expert to do the 
integration. “Our school has integrity. We have to consider which Islamic spirits can be 
integrated into our lessons every time we teach. As teachers, our obligation is to 
intersperse our teaching materials with Islamic values, not to simply do perfunctory 





in mathematics?” I tried to dig into a more specific discussion. “Yes, we do”. Then, she 
told me some examples of what her colleagues in this school did while integrating 
mathematics and Islam (see the next section). “We should realize that we cannot 
excavate all mathematics topics”, she closed with this statement. “Not all?” I ensured. 
“Not all. We still keep other contexts like in the regular textbooks. From the trainer, we 
have guidance on proper Islamic values and combine it with what the government has 
provided in the student books of Indonesian contexts. I even saw early-grade teachers 
take the children out to play traditional games like the engkle”.  
Separately, the second teacher expressed 
her excitement following contexts in the 
new curriculum. “As a level coordinator, I 
saw that my colleagues were also excited 
about the change. Particularly for 
mathematics, the book is very PMRI 
oriented”. “What do you mean it is ‘very 
PMRI’ oriented?”, I tried to understand 
what she meant. She explained 
enthusiastically “Firstly, the context. The 
books provided traditional contexts and are rich with national and traditional songs and 
games. Although we initially did not know how to sing the songs, we looked up on the 
internet and found videos of the songs in Youtube. Secondly, the patterns and counting 
strategies are like the ones we learnt in the PMRI approach. Have a look at this example 
in the student book”. She showed me a page as seen in Figure 7.3. “Aha….counting by 
tens”, I smiled. 
As private schools, integrated Islamic schools such as School A and School B usually 
add the international curriculum into their school curriculum as a plus value to parents. 
Unlike School A, which already stopped all the foreign curriculum adaptations and 
simply focused on developing the new curriculum, School B maintained the Cambridge 
curriculum in their school. “We enjoy doing the thematic approach with a lot of 
activities for children, but somehow we actually run out of time,” the second teacher 
grumbled a bit. “Is the activity really taking so much time?” I asked to confirm. “If it is 
only thematic like the previous curriculum, the time may be not too tight, but because 
we also have other curriculum contents such as religious education and the Cambridge 
curriculum in primary school, we have to consider the time management” she explained. 
Figure 7.3. An example of counting strategy 






“Do you find it difficult to teach them all?”. “Not really. For Mathematics, the 
Cambridge contents are helpful because our current curriculum has less mathematical 
contents than the previous one. So, the Cambridge curriculum complements and 
enriches our mathematics curriculum”.  
To conclude, the effort to realize the 3Is is not impossible. Integrated Islamic schools in 
Indonesia share the same dream, and my participants showed their concrete steps to 
reach that dream. The challenge is to create a balance and wisdom in choosing the 
proper themes and contexts. 
Which Islamic Concepts or Values are for Which Strands of Mathematics? 
In this last section, I share the findings from teachers in School B as a part of 
discovering Islamic concepts and values that can be used in mathematics lessons. The 
findings are based on teachers’ experiences as examples they used to practice in their 
mathematics classroom. 
“As a teacher in this school, we have the responsibility to 
integrate Islam into every lesson, including mathematics.”  
(a teacher of School B) 
Being Grateful when Learning about Symmetry 
 “I could take an example. When we teach about reflection in 
symmetry, we also remind students to be grateful. We ask them to 
observe Allah’s creations, most of them are symmetrical. Look at 
our body, the left side is exactly similar to the right side. Look at 
our face, the position of the two eyes….our entire 
body….symmetrical. How beautiful He created us. During teacher supervision, this is an 
essential point which a teacher should emphasise in their lessons. This symmetry is 
mentioned in particular Surah and verses in the Quran or Hadith. It is necessary to be 


















In the Quran Surah Al Infitar 82, verse number 7, Allah declares Himself as the creator 
“Who created you, proportioned you, and balanced you”. The verse is commonly used 
as an introduction when teachers teach about symmetry in mathematics lessons. Then, 
they get students to explore different kinds of symmetry in nature. As seen in Figure 
7.4., we have many examples of symmetry in nature that teachers can use in any sort of 
topics of symmetry. Cobb (in Kellert, 2002) suggests that ‘the diversity of nature can 
nurture children’s abilities of creativity, beauty, and identity’. 
 Being Honest when Learning about Basic Statistics 
“Another example is when I was supervised. At that time, I taught about Data Collection, a 
basic Statistic. I included a value about honesty. We looked up verses in the Quran about 
honesty. So children do not only learn the knowledge, but they also know that the 
knowledge has impacts in their lives. They responded to the message very well. They 
compared it with corruptors in this country who usually cleverly manipulated data for their 
own benefits. They said, ‘Indeed they collected very much money with those data 
manipulation, but the money is not halal in the eyes of Allah. We do not want to get such 
kind of money.’ I was really glad listening to their responses. To me, that is the essential of 
learning mathematics.” (a teacher of School B) 
In the Quran Surah At Tawbah 9 verse number 119, Allah reconciles the faith to Him 
with honesty: “O you who have believed, fear Allah and be with those who are true.” 
Furthermore, in the Prophetic tradition (Sahih Muslim no. 2607) Abdullah ibn Mas’ud 
reported: The Messenger of Allah, peace and blessings be upon him, said, “Verily, 
truthfulness leads to righteousness and righteousness leads to Paradise. A man may 
speak the truth until he is recorded with Allah as truthful. Verily, falsehood leads to 





wickedness and wickedness leads to Hellfire. A man may tell lies until he is recorded 
with Allah as a liar.” The teacher instilled the principle of honesty as well as its Islamic 
spiritual values during the lesson of basic Statistics by presenting these verses and 
hadith.  
In his book How to Lie with Statistics, Darrell Huff (1954) provides examples of lies in 
statistical data. One of them that I think can be used for primary school children is lying 
in presenting mean without a range. Teachers can present and demonstrate these 
manipulations to children with a message to avoid such lies in doing statistics. It 
reminds me of some Islamic school teachers’ defensive arguments in the context of 
gambling. They used dice in their statistics lessons. I found that a few of them were 
struggling to find other settings rather than gambling, which is forbidden in Islam. 
However, I have a different opinion about it. In order to actualize balance in 3Is 
concept, such forbidden contexts are not necessarily avoided. Instead, we can still use 
the contexts with embedding religious values as spiritual messages for children, like 
what the teacher in School B did. Hence, children can learn that gambling is useless 
because its probability of winning is always low and manipulating data is a haram 
activity that Allah hates. 
Being Discipline when Learning about Time 
“Yesterday I had to supervise a teacher while he was teaching. He also included Islamic 
values. He taught about Time in Mathematics. He asked his students to open the Quran in 
Surah Al ‘Asr (The Time). Children read the verses and translated them together in Bahasa 
Indonesia. They integrated the mathematics topic about Time with the verses, and children 
got the message to be disciplined and wise in spending their limited time in the world.” (A 
teacher in School B) 
 
 





There is a special Surah in the Quran which expressly talks about Time. As the shortest 
Surah in the Quran, its content is dense, just like the time we have in this life. The entire 
Surah spreads messages about how to make our lifetime efficient so that we will not 
experience any loss. At the beginning of the Surah, Allah swears by time. According to 
Al Qardhawi, if Allah swears by His creation, it means that the creation has a significant 
and important role (Ahmad, Rofie, & Owoyemi, 2013). It signifies that He wants us to 
pay more attention to this creation and to Him. Through science and mathematics we 
can identify the significance and importance of time. The teacher might use such 
mindfulness to empower children to be more appreciative of time before they learn 
about reading the clock and time using mathematics. 
Integrating Islam in mathematics lessons in the examples above from the teacher 
demonstrates the function of imparting explicit values in the lesson (Bishop, 2001). The 
values are not embedded well throughout mathematics so that they cannot become 
examples of Islamic contexts in mathematics problems except as an introduction to the 
lesson. However, the religious values, if well communicated to the students, will remain 
in their memories and might remind students consciously about these essential aspects 
that they should hold anytime they face mathematics problems on these topics.  
SYNOPSIS 
In Chapter 6, I demonstrated how mathematics naturally emerges during my religious 
practices and becomes both a tool to do the practices properly and to bring spiritual 
awareness. During the process, I found Islamic values and concepts embedded 
implicitly within the body of mathematics concepts. Meanwhile, in Chapter 7, I found, 
throughout my participants’ professional practice, that they believed mathematics itself 
in nature has inherent values, and they did not reflect our religious practices when 
integrating Islamic concepts into mathematics lessons, but they imparted the values and 
spiritual awareness separately during the lessons. 
I came up with a model (as seen in Figure 7.6) of the interconnection between 
Mathematics and Islam in the sense of contextualizing mathematics problems based on 
these findings. Naturally, I found that the natural values of Mathematics and Islamic 
values are interconnected into universal values such as honesty and discipline (green 
arrow). Contextualizing mathematics problems might emphasize the emergence of those 
values, and using Islamic contexts could raise students’ spiritual awareness. Moreover, 





(orange arrow), but this interconnection can only be seen clearly if we reflect on our 
daily religious practices. Otherwise, teachers can only perceive values of Islam and 
concepts of Mathematics as separate bodies of knowledge. Thus, the only way they 
could afford to integrate Islam into their math lessons is by presenting Islamic values 






Recapturing the discourse about the dichotomy of Islamic and non-Islamic knowledge 
in the beginning of this chapter and the notion of the 3Is (Islamic, Indonesian, and 
International) contexts in mathematics (see Figure 7.7), I realize that Islamic 
mathematics in this sense has intersections with Indonesian and International 
mathematics, and the concept of 3I strengthens the connection. As an Indonesian 
Muslim, I finally realized that when I practice my religion from my home country, I 
also interact with a broader perspective of Islam as a part of cultures in this global 
community at the same time. The feeling becomes stronger when I stay abroad and I 
experience the same practices with slightly adjustable mathematics knowledge. Like in 
Australia, my direction of prayer slightly changed the angle of my prayer mat, and the 
queue of hajj is shorter than one in my home country but more expensive in currency.  
  





The Colourful Mathematics 
 
I am a Muslim, 
 I use math to practice my religion properly 
I am an Indonesian, 
I use math to be a good citizen 
I am a part of global society 
I use math to be involved in the global action 
Why do we only see one colour of math in our classroom, 












C H A P T E R   8 
PREPARING INDONESIAN CITIZENS THROUGH TRANSFORMING 
CONTEXTS OF MATHEMATICS ASSESSMENT 
We have a dream to prepare a fully Indonesian human through education 
We have the idealism to create an ideal assessment model 
But why is our innovative model of mathematics assessment neglected? 
Okay then…we will go back to multiple-choice, wrong and right, black and white 
Is that okay now? But let me put a valuable context in the problems 
Deal… 
This chapter aims to discuss possible answers to the third research question stated in 
Chapter 2, ‘What is the role of mathematics assessment in preparing children to be 
good Indonesian citizens of the future?’. In order to do so, logically I want to answer 
the question “What does ‘a good Indonesian’ mean?”. This basic issue requires initial 
research and exploration of our educational goals as a nation. Since the goals are not 
properly achieved yet, in my opinion, they simply are our dreams. The Indonesian 
educational practitioners attempted to realize the dreams and shaped the idealism of 
Indonesian education through the curriculum. However, after many decades of attempts 
to realize that idealism, our educational practices especially for mathematics are still 
dominated by foreign influences. This research offers a solution to bridge the idealism 
and reality. Nevertheless, at the end I see that the solution I tried to offer is paradoxical. 
Thus, I divided this chapter into three main focuses; Dream, Idealism, and Paradox. 
Dream is written into our public educational documents and underpins our educational 
aspirations. Using a dream as a metaphor, our nation wants change to happen as we are 
awakened from a long sleep of adversity, injustice, and a wide social gap. Our dream 
contains the definition of ‘a good Indonesian citizen’ as outlined in the purpose of our 
national education. The main goal of state education in Indonesia is based on the core 
education law (UU no. 20/ 2003) is to form a fully Indonesian human. I will discuss this 
aim in the perspectives of the legal document, Indonesian education figures, and 
education practitioners who became my participants. I found that my Javanese and 
Indonesian identities through this context of discourse has revealed how historically 
these identities are strongly related to Islam and international contexts. 
Idealism lies in the hearts of my participants’ perspectives. Of the educational slogan 
indeed provides multi-interpretations to the educational stakeholders in Indonesia. In 





perspectives about these values. However, they seemed separated from their 
understanding of mathematics assessment or evaluation in general. During my 
interviews with education practitioners (including one of the 2013 curriculum designers, 
the teacher trainers, curriculum disseminators, and even a few ideal teachers), I found 
that they shared the same idea that the portfolio is the perfect model of assessment for 
integrative learning. Here, I present conversations with them in order to demonstrate 
their perspectives of ideal mathematics assessment and mine. 
Paradox emerges when I try to figure out the middle ground. Is there any? I am not 
sure. People say it should be a win-win solution. However, I see it as an attempt to 
transform this chaotic idea of an ‘ideal’ assessment. 
DREAM: BECOMING A FULLY INDONESIAN HUMAN 
As a collection of legal rules, ‘law’ is a dream of a nation which longs for a better 
generation. One phrase I heard and recalled as an educator over time is that the purpose 
of Indonesia national education is to produce ‘a fully Indonesian human’. The phrase 
contains many interpretations, and there is no single exact definition of what it means. 
Anyway, as the reference of educational practitioners in Indonesia, the law and 
regulation provide definition and brief explanation which still leaves us some space to 
explore and expand. 
As an attempt to implement the phrase, some Indonesian education figures produced 
various thoughts and concerns regarding the phrase. We recorded their notions and used 
them as a reference to our education practice. However, do we implement these great 
ideas? Of course, the implementation depends on how the education practitioners 
interpret the ideas and bring them into their professional practice. Thus, in this section, I 
demonstrate how the laws define the phrase ‘a fully Indonesian human’, what the 
Indonesian education figures thought of the phrase, and how my participants as 
education practitioners interpret it in the field. Reflectively, I present my own thought 
and interpretation of it as I also consider myself as a participant in this research. 
Legal Documents Say… . 
As an Indonesian educator, I have been inspired by the phrase ‘a fully Indonesian 
human’. I have heard the phrase many times on some occasions to enhance my 
professional practice. However, I never really knew where the phrase originally came 





State Policy (GBHN) in 1973. The Outline states that the nature of national 
development is the development of a fully Indonesian human (Engkoswara, 2007). 
Since then, the phrase has appeared in some documents of education laws, and the 
purpose of state education in Indonesia has been to achieve it. 
I initially found the phrase in the Republic of Indonesia Act No. 2 of 1989 on National 
Education System. Article 4 states that, 
“National education aims to educate life of the people and develop fully 
Indonesian people, the man who has faith and devotion to the only one God 
and refinement manners of sublime, having knowledge and skills, health 
physical and spiritual, personality steadily and independently and a sense of 
responsibility of societies and nationality.” 
The definition of this phrase is changing over time in Indonesian education laws. I 
found the following explanation of the phrase portrayed in the 2003 Education Act 
which was adjusted by the dynamics of the democratic environment in Indonesia at that 
moment. In Article 3 of the Act, it mentions that, 
“The National Education functions to develop the capability, character, and 
civilization of the nation for enhancing its intellectual capacity, and is aimed 
at developing learners’ potentials so that they become persons imbued with 
human values who are faithful and pious to one and only God; who possess 
morals and noble character; who are healthy, knowledgeable, competent, 
creative, independent; and as citizens, are democratic and responsible.” 
In addition, the Indonesian Government regulation (PP no. 19/2005) on the standards of 
national education defines that, 
“….a fully Indonesian human is portrayed as a man whose personal 
characteristics allow him to understand the dynamics of his psychosocial 
and cultural environment. The education process must include: (1) the 
development of faith and piety; (2) the development of the concept of 
nationalism, statehood, democracy, and personality; (3) the mastery of 
science and technology; (4) artistic development, gratitude, appreciation, 
and expression; and (5) the establishment of a healthy human being both 
physically and mentally.” 
The explanation from the legal documents informs us that the definition of ‘a fully 
Indonesian human’ lies on the Indonesian philosophy, Pancasila. To remind the reader, 
the five principles of Pancasila are: (1) Belief in the one and only God, (2) Fair and 
civilized humanity, (3) The unity of Indonesia, (4) People led or governed by wise 





justice for all the Indonesian people. Thus, both articles in the acts seem to resonate the 
five principles of Pancasila to determine what ‘a fully Indonesian human’ means as the 
main purpose of national education in Indonesia. 
In short, I grasp five main points which are essential for the purpose of Indonesian 
education. They are to produce ‘a fully Indonesian human’ who is religious, nationalist 
and democrat, knowledgeable, having strong physical and mental personality, and 
responsible to society. In my opinion, in the context of primary schools in Indonesia, 
which implement the holistic and integrative learning approach, these five aspects or 
dimensions should be considered as a part of school’s vision and learning goals in every 
aspect of multidisciplinary subjects, and not be considered separately.  
Interestingly, if we refer back to the history of curriculum change in Indonesia after 
independence (see Chapter 3), apparently there is a separation between ‘cognitive’ 
knowledge and the values in the requirements, and mathematics seems to be in the area 
of cognitive knowledge which is value-less. The domination of ‘modern mathematics’ 
has remained stronger since the 1994 Curriculum. In primary school level, especially in 
the Year 1-3, since the Competence-Based Curriculum (KBK: Kurikulum Berbasis 
Kompetensi) was implemented, the consideration of holistic learning approach has 
increased. It was refined by the 2013 Curriculum which requires and emphasizes the 
values of religion, cultures, and diversity in the nation in all subjects taught in primary 
school with a holistic and integrative learning approach. In short, there have been 
various discrepancies of implementation in each curriculum in attempting to 
disseminate these mandates of national education. The differences rely on how key 
educators in Indonesia understood and redefined these mandates.  
Interestingly, national education figures in Indonesia, who lived before the 
independence era had a similar spirit of education by merging religious and cultural 
values as unique characteristics in Indonesian education. These features have been 
adopted and redefined in the document of education laws and curriculum. 
Key Educators in Indonesia Influence… . 
As I presented in Chapter 3, mathematics has become a formally taught subject in 
school since the time Portuguese colonialists established the first school in Indonesia, 
and later on has become more sporadic throughout the archipelago through Dutch 
schools. Of course, the context and agenda of teaching mathematics at that time were 





education established by some national heroes emerged. In this section, I highlight three 
female and three male national figures whose thoughts have given inspiration to our 





The movement of the regular education set up by Nusantara’s figures began since the 
beginning of the 1900s. Interestingly, national figures who initially established formal 
schools were females. As a pioneer, Kartini opened the Kartini School in Jepara in 
1903, and was followed by the Dewi Sartika in 1904 in Bandung and the Rohanna 
Kudus schools in West Sumatra in 1905 (Nishimura, 1995). Nevertheless, these schools 
were only for girls and were established because of female figures’ concerns about the 
lack of female education. The school concept was cultural and provided girls with 
‘woman’s skills’ and basic knowledge, including the principles of basic counting 
(Iswanti, 2008). Hence, the concept of ‘a fully Indonesian (female) human’ from these 
national figures was limited by the role of Indonesian women in society at that time. 
They thought that education for women had to enhance their domestic skills so that at 
least they were literate and able to count. 
I feel content with these female heroes. As an Indonesian Muslim, I personally have 
never experienced gender injustice. I could argue that historically, as a nation, we do not 
have problems with gender discrepancy as even female heroes are acknowledged in 
Indonesia as national figures whose contributions are respected. This emphasizes the 
reason why I do not consider gender issue in my thesis as a discussion topic in my 
cultural identities (see Chapter 1). Nevertheless, we also have male education figures 
whom we call national heroes. 
While Kartini, Dewi Sartika and Rohana Kudus represent female education figures in 
Indonesia, amongst many other educational figures I choose Ahmad Dahlan, Hasyim 
Asyari and Ki Hadjar Dewantara as representatives of male figures. The reason is 
because I found the integration of religious and national identities in their notions 
without neglecting the international influence which also may have a positive 
contribution in shaping our school system. 
 
Kartini Dewi Sartika Rohana Kudus 





According to Ramdhani, Istiqomah, and Ardiyanti (2012), pioneers of the current 
Indonesian school concepts were Muhammadiyah and Taman Siswa. Both represent the 
concepts of respectively of current religious schools and state schools in Indonesia. In 
Chapter 7, I presented how such religious schools transformed into the current 
madrasah and Islamic integrative school. However, in this chapter, I want to emphasize 
their notions of education to relate them to the concept of ‘a fully Indonesian human’. 
Although these figures might not have considered the phrase at that time, I believe that 
we can see their understandings of how education could shape our cultural identities as 
a unique nation, with their cultural background as Javaneses, Indonesians, and Muslims. 
The first time I was interested in this figure was when the movie 
Sang Pencerah was popular in Indonesia. The movie was about 
Ahmad Dahlan as the main character. Learning Islam in the middle 
east did not make him anti-western. When he came back to his 
community and after 6 years of establishing the Muhammadiyah 
organization, Ahmad Dahlan established western-style schools in 
1918 (Fuad, 2004). The school’s name was Muhammadiyah school. Fuad states that the 
Muhammadiyah school brought Dahlan’s idea of combining western style and Islamic 
education. Muhammadiyah schools were growing and spreading throughout the 
archipelago because of the Muslim community support. Muslim middle-class families 
registered their children in Muhammadiyah schools because they did not want their kids 
to be enrolled in Dutch or Christian schools developed by the colonialists in Nusantara. 
In short, Dahlan’s ideas in education brought together the Dutch curriculum (including 
mathematics) and Islamic education together into the school. Due of his radical idea of 
breaking the dichotomy between Islam and the Dutch curriculum (see Chapter 7), his 
idea of Muhammadiyah school seemed contradictive with its traditionalist fellow 
Nahdlatul Ulama (NU) which attempted to preserve Islamic tradition in pesantren. 
Then, there was Hasyim Asyari who established NU and 
started NU schools afterward. 
“Religion and nationalism are two uncontradicted 
polarities. Nationalism is a part of religion and both are 
strengthening each another”. (Hasyim Asyari) 
It was a famous quote from Hasyim Asyari, the founder 
of NU. He is famous as a nationalist Muslim scholar in 





traditions and care for this nation. These two characteristics are embedded in NU 
schools preserved by the current NU generation.  
Hasyim Asyari studied together with Ahmad Dahlan in Semarang (Khuluq, 1998). They 
respected each other although they had slightly different ideas. It explained why NU 
was established in 1926, three years after Ahmad Dahlan passed away, in order to avoid 
friction in the body of the ummah (Muslim society). Their education ideology was 
intersected in Islam. Ahmad Dahlan introduced Dutch subjects (representing 
International values and knowledge) and Islam in his education notion, and Hasyim 
Asyari emphasized his educational idealism on nationalism (Indonesian values and 
cultures) and religion (Islam). However, these two types of schools are pioneers of 
Madrasahs in Java, as an inspiration of today’s Islamic schools which combine 
religious and global knowledge, and religious and Indonesian values. These three values 
of Islamic, Indonesian, and International were separately initiated by these two Islamic 
Indonesian scholars and reformulated by Ki Hadjar Dewantara through his five 
educational principles.   
The most famous Indonesian education figure in Indonesia 
is Ki Hadjar Dewantara. He was the founder of the Taman 
Siswa foundation and is called The Father of National 
Education in Indonesia. He was our first minister of 
education in the first Soekarno’s cabinet. As a Javanese 
who had a chance to pursue higher education in The 
Netherlands before independence, he had interesting unique thoughts about education 
which were influenced by the Javanese cultures and western liberalism paradigm in 
education, strongly determined by Maria Montessori from Europe and Rabindranath 
Tagore from India (Tsuchiya, 1975, p. 168). 
According to Nishimura (1995), Ki Hadjar Dewantara formulated his thoughts into 
seven principles of Taman Siswa in 1922. These seven principles are the Among system 
(education to promote natural talent), the principle of free will, the principle of 
Indonesian culture, the principle of democracy regarding equal access to education, the 
principle of non-cooperation with colonial countries, the principle of self-reliance, and 
the principle of humanity. Ki Hadjar Dewantara wanted to combine western principles 
(from Montessori), which encouraged the growth of children’s natural potential and 





emphasized moral development as the basis of national education. He thought that some 
western wisdom might be appropriate to merge with Islam and Indonesian cultures. 
Meanwhile, after Indonesian independence he revised these seven principles into five 
principles of Taman Siswa in 1947. The five principles are “the principle of freedom, 
the principle of natural talent, the principle of Indonesian culture, the principle of 
nationalism, and the principle of humanity” (p. 24). Nishimura emphasizes that these 
five principles correspond with the five principles in Pancasila. Whereas Ki Hadjar 
Dewantara did not want to rely on the colonial government in the seven principles, after 
independence he realized that as a new growing nation, we do not need to be totally 
anti-western. Thus, he changed the principle of non-cooperation and the principle of 
self-reliance into the principle of nationalism. I see his hope that to be a nationalist, an 
Indonesian should not avoid interaction with other countries but to keep in mind that 
whatever comes from other nations should not contradict Pancasila, our local values 
and humanity principles. 
Many other Indonesian figures have philosophical ideas of national education but I only 
chose three females and three males whom I consider relevant to my topic of discussion. 
From these national heroes, I learned that education is a way to achieve the main goal of 
becoming a fully Indonesian human. To me, their messages are clear, the basis of 
Indonesian national education should be from Pancasila, which emphasizes religiousity, 
morals and humanity, the unity of the nation, deliberation in diversity, and social 
justice. 
At this point, I see the idea of the 3Is (see Chapter 5), which attempts to combine 
International, Indonesia, and Islam resonates with this basic principle of education. 
Nevertheless, as I found in Chapter 3, Indonesian education in general and, more 
specifically mathematics education, is still dominated by ‘international’ values rather 
than local and religious values. Hence, our homework as a big nation is to make 
everybody become aware of such domination, to encourage Indonesian educators to 
identify our own values, wisdom, and religion, and explore our natural potential and 
human resources in order to acknowledge our strength. These resources should be 
implanted into our education system, in our mathematics classrooms, in conjunction 
with the universal values.  





I see the door to cultural awareness and a pride as a nation 
My Indonesia 
  Its area is 1,904,569 square kilometers,  
and I live in about 55 square meters of it 
Consisting 17,508 islands, small and large 
And I live in one of the biggest islands, Java 
The distance from its west to its east, from Sabang to Merauke is 5,428 kilometers 
Enough to cover 10 European countries at once 
Its coastline is 95,181 kilometers  
about twice that of the earth circumference 
 
More than 242 million people live there 
And I am one of them 
They speak about 742 different native languages 
And I speak one of them, Javanese language 
From 1,128 ethnic groups 
And I come from one of them, Javanese 
They eat thousands of traditional culinary foods 
Along my life, I have only tried less than 1% of them 
They hold 6 different religions 
And I hold one of them, Islam 
 
It has 10% of plants species, 12% of mammals, 16% of reptiles 
17% of birds, 25% of fish 
In only its area 1.3% of the earth 
And I just knew and realized  
How rich my country is 
I have not told you more 
About its natural resources 
About its cultural values and wisdom 
Not yet…no more of it yet… 
 
Mathematics is not just a numeric symbol. Number is a part of mathematics and it could 
be a powerful tool if it is combined with context.  As I have expressed in the poem, if 





context of the area of Indonesia with a unit, square kilometers, it can amaze us. 
Furthermore, a small comparison between one country, Indonesia, and ten European 
countries can involve spatial understanding as well. All in all, through the poem I 
realize how big and rich my country is and how contextually it has a lot to offer to 
mathematics. 
Talking about Indonesia physically brings me to consciousness that I have never used 
this rich context in my mathematics classroom. As far as I recall, I have created 
mathematics problems in Geometry involving Indonesia’s area. I have never taught 
units of measurement by mentioning the large size of my country from Sabang to 
Merauke. I have never created basic arithmetic problems by asking my students about 
the fact, ‘If there are 17,508 islands in Indonesia and only 6,000 islands are inhabited, 
how many islands remain uninhabited?’. I have never asked a complex and open-ended 
question either such as, ‘If the size of our country can cover 10 European countries, can 
you estimate which of those 10 European countries in total are as large as Indonesia?’. 
The question can continuously be posed within a 
critical paradigm, ‘Do these islands really still belong 
to Indonesia? Do you know that these islands are 
threatened to be sold to foreigners?’. In fact, some have 
already been sold. 
Having pride in Indonesia only is not enough, as a big nation we have to be engaged. 
There are more than 242 million Indonesian people. We are like a big lion that is 
waiting to be awakened. We ‘have slept’ too long under the hegemony of colonialism. I 
remember that I used to memorize the number of ethnic groups in Indonesia and the 
number of local languages that we have. Yet the numbers did not remain in my head 
and heart until I wrote this thesis. 
 I was born and raised as a Javanese, and I speak Javanese as my mother tongue. Yet I 
am simply amazed that there are 1,127 more ethnic groups and 741 more local 
languages, and I am surrounded by these people as one nation, Indonesia. In Chapter 1, 
I shared my childhood experiences as a Javanese child who played traditional games 
(the dhakon and engkle) which are rich with mathematics concepts of mixed number 





Another cultural practice I have 
practised up until now is the Javanese 
language. I speak, read, write, and 
understand Javanese. In speaking, 
there are three levels of Javanese 
languages and each level is used for 
certain age or social groups. In daily practice, I speak ngoko (the level for speaking to 
friends or parents to children) to my friends and krama inggil to my grandparents (the 
level for speaking to the eldest or whom we respect). In its written expression, I 
experienced two types of writings in Javanese scripts. The Javanese language was 
originally written in two types of alphabets, namely hanacaraka (Javanese alphabets) 
and Pegon. My grandfather said that Hanacaraka was adopted from Sanskrit. To be 
precise, Adelaar (1995) states that the language was influenced by migration in the 7th 
century. Under the guidance of my grandfather, I was able to read and write using 
Javanese alphabets and numbers. The concepts of Javanese numbers are already 
sophisticated as its predecessors, Sanskrit and Arabic numbers. The Javanese numeral 
system has place values and it also even has fractions (see Figure 8.2). 
Meanwhile, I also had experienced reading Islamic scriptures in Pegon, as seen in 
Figure 8.3, which is adopted from the Arabic script (Adelaar, 1995). Although it looks 
like Arabic at a glance, no Arab would be able to read it. Only those who understand the 
Javanese language are able to read it because it is used as a writing expression of 
Figure 8.2. Javanese numerical system 





Javanese language. I found Pegon in Islamic transcriptions used by many generations in 
Pesantren to explain the Quran, Islamic principles, and other Islamic traditions. When I 
learned Islam in a Pesantren kyai from NU (see what NU means in Chapter 6), I learned 
Kitab Kuning (Yellow books) of Pesantren tradition written in Pegon. It has become a 
bridge between two cultures, Islam and Java, since the 16th century (Munip, 2016). The 
numeral system of this written expression follows its language root, Arabic. So, it 
contains zero and has place values as well. 
Javanese ‘Escher’ Geometry 
I experienced cultural awareness during my master’s study in the Netherlands. 
At the end of the first year of my master’s program, we had to write a pure 
mathematics thesis. Because I really loved geometry, although I found it hard, I 
decided to write a mathematics thesis on this topic. Having a basic background 
in mathematics education, I did not know how to start doing research on pure 
mathematics. Then, I consulted one of my geometry lecturers in Freudenthal 
Institute, Utrecht University, regarding my difficulties. Call him Aad. One day I 
came to his office, and we had a conversation. 
“Come in, Neni”, he asked me to enter his room office. “Thanks, Aad”, I went 
into his room while my eyes were looking around this small room. I saw some 
geometrical shapes as accessories on his table. “What can I help you with?”, he 
started the conversation with a nice offer as usual. I sat on a chair in front of 
him, “As I mentioned in my email to you, I need the inspiration to start my 
mathematics thesis.” He smiled and asked, “I know that you want to choose 
geometry as your topic, but may I know the reason why?”. I adored him 
because he never dictated to me as his student. Instead, he always started with 
my own reason and desire to supervise me. “I realized that I am a visual 
thinker. Geometry with its visual representation mostly helps me understand 
abstract concepts in mathematics strands such as in algebra and in group 
theory”, I explained to him. “What kind of geometry concepts do you like?”, 
he further asked. “I like symmetry, and I would like to discuss it in my thesis”, 
I replied. “Then, you do not need my further help, because symmetrical shapes 






After the meeting, I went out from his room and suddenly I could see all 
symmetrical shapes surrounding me on the way home. I saw symmetry in the 
paving, in car logos parked in the carpark, in the wheel plate, and even my 
footprints left in the snow. The conversation built my confidence to start my 
thesis. On one day, he sent me a book M.C. Escher: Visions of Symmetry by Doris 
Schattschneider (2004), and that was the first time I interacted with Escher’s 
tessellation drawings (see Figure 8.4). 
I chose to analyse tessellation in Escher’s drawings using Group Theory. As I 
expected, I enjoyed writing the thesis and being involved in a deeper 
mathematical analysis and logic in the drawings. However, on one occasion 
when I was writing my thesis, these drawings reminded me of unique patterns 









Reflecting on this story, as a Javanese mathematics educator, I felt that I have a moral 
duty to discuss this Javanese ‘Escher’ pattern within a mathematical perspective in the 
future. As a mathematics educator, I see that Batik has rich mathematical concepts that 
can be identified and explored in our mathematics classrooms, from primary school 
level to university level. Yesterday, I saw in the internet a high school student who 
conducted a research in mathematics. He used fractal geometry to create more Batik 
patterns. In addition, like what I did in Escher’s drawings, Batik can also be utilized as a 
tool to explore Group Theory at the university level. At the primary level, I usually use 
Figure 8.4. Escher’s symmetrical drawings 





this pattern to discuss tessellation, symmetry, and area of two-dimensional figures. 
Other mathematical topics might be involved during the process of making Batik. 
While here I discuss Batik as a part of my Javanese identity because it was initially 
created and developed by Javanese people in the past, in Chapter 1 I mentioned Batik in 
a discussion of my national identity. I argued that because Batik nowadays has become 
a national icon. Batik has spread out almost in all places of Indonesia and people create 
a unique Batik pattern influenced by local cultures and wisdom. Therefore, as I 
mentioned in Chapter 1, Batik was declared as one of the Indonesian heritages by 
UNESCO in 2009.  
According to Haake (1989), Javanese Batik patterns are mostly symmetrical geometry 
shapes. Historically, a few of these geometric patterns were initially influenced by 
Chinese and Islamic traditions in art. There is the pattern of Banji Batik which was 
allegedly from China because Banji means “10000” in the Chinese language. While 
Islam gives the influence of a three- or six-fold rotational symmetrical shape in Batik 
patterns, some other motifs which contain pictures of creatures or symbolic patterns are 
influenced by symbols of Hinduism and Buddhism, and also European painting.  
By reading Haake’s work The Role of Symmetry in Javanese Batik Patterns, I found that 
by learning about Batik as a part of my Javanese culture, I could say that Batik could 
become a bridge between cultures. This one heritage is an excellent representative of 
combining Indonesia, Islam, and International wisdom. Besides, geometric shapes in 
some Javanese Batik motifs can be used as contexts in a mathematical discussion about 
symmetry.  
In short, I felt that by exploring Batik and Javanese language, I could demonstrate 
cultural dimensions of Islam and Indonesia, as well as International culture in my 
mathematics classroom. It is still only one of more than 700 cultures in Indonesia. To 
some extent, if the idea of bringing ethnicity into mathematics lessons becomes more 
popular than before, I could encourage Indonesian educators from other cultures to 
identify theirs. Furthermore, Indonesia, as I mentioned in my poem, does not only have 
a great richness of culture, but also huge geographical and environmental issues that can 
be used as contexts in mathematics problems. Hence, I came up with the idea of 
bringing the 3I’s traditions into mathematics, which I believe might get us closer to our 





Apparently, the notion emerges in the 2013 curriculum, but the work is not finished yet 
regarding the assessment. Although the new curriculum brings such cultural awareness 
into the integrative learning approach at Indonesian primary school levels, our 
homework is to determine a proper assessment type for such an agenda. The facilities 
and preparation were going well for the approach to help teachers develop their lessons, 
as I mentioned in Chapter 3. However, the guidance from the local government seems 
still to confine teachers to use the same methods of assessment. 
So, what possible assessment types are ideal for pursuing our nation’s vision? How will 
mathematics assessment look in this ideal way of assessing educational achievement? 
In order to answer these questions, I want to present my last interview with one of the 
curriculum designers. I chose this interview amongst other interview data I gathered 
because it contains other interviews findings and it also concludes with the answers of 
the research question I have tried to conceptualize in this chapter, ‘What is the role of 
mathematics assessment in preparing children to be good Indonesian citizens of the 
future?’ 
IDEALISM: WHICH MODEL OF MATHEMATICS ASSESSMENT? 
On the last day of the journey in gathering data and interviewing my participants, I 
chose to talk to the person I spoke with at the beginning of this journey, one of the 
curriculum designers. I had an appointment to meet him in his office, and I was ready to 
bring data from my previous interviewees: teachers, school principals, school advisors, 
and teacher trainers, who have implemented the new curriculum. At the end of this 
interview, I could see that to me, it concluded with the other participants’ attempts, 
views, and ideas of ideal assessment regarding the 2013 curriculum. I simplified the 
data from the audio file 140326_002, in order to show the ideal images of mathematics 
assessment which, from my participants’ perspectives, might shape good Indonesian 
citizens. This following is the conversation I had with Mr. Wiko, one of the curriculum 
designers. 
I : By interviewing educational stakeholders, especially teachers and 
teacher trainers, as the main practitioners of the new curriculum, I now 
could see that we have a problem determining the assessment model. 
Wiko : Good. I think that now you really got the point. I see our discussion 





I opened my tablet and looked up the file that had the findings from my data 
interviews in this journey. I started sharing and listing the findings to him. 
I : [smile] well…initially I found diversity in the way teachers attempt to 
define the model of assessment in the curriculum. Some of them 
became more creative than before and tried to create thematic 
problems which integrated the basic competencies from several 
subjects, but some of them remained the same. The latest ones came 
back to the previous models of mathematics exercises and problems.  
Wiko : I can understand how the diversity appears because there is no certain 
rule for the assessment yet. So, it opens the opportunity for teachers to 
improvise. 
I : But recently, I also found that the local government service announced 
a new regulation to all primary schools in this city to follow certain 
types of assessment, which in my opinion limited the teachers’ 
creativity. Test problems should consist of 15 multiple choices, 10 fill-
in-the-blank problems, and 5 story problems. Teachers who initially 
mixed the subjects as a thematic test had to separate the grades based 
on each subject and it was really hard work for them. In the end, these 
teachers created separate subject-based assessments as they did in the 
previous curriculum to fulfill the test format. Hence, they did not do a 
thematic assessment at the end but only ‘thematizing’ the test; the 
problem context based on the given theme, but the subjects are not 
integrated by this theme. 
  What was actually the expectation of curriculum designers at the 
beginning? What kind of assessment image do you have? When you 
compiled Competency Standards and Basic Competencies, did you 
imagine that the assessment process referred to the standards in 
separate subjects? Do you imagine that the assessment of the thematic 
learning approach would also be thematic assessment or would it be 
back to separated-subject-assessment? 
Wiko : Of course, we expected the test would be thematic as well, no subject 
names. We hoped that students’ reports also would be thematic. So, the 
student’s report book would be like a thematic book. 
I : What do you mean by thematic report? 
Wiko : So, the destination would be on the theme because a theme includes 
some basic competencies of some subjects. We wanted a performance-
based report, not only by the test. We even wanted to minimize tests. 
I : I found a piece of assessment guidance from the local government for 
the next semester. In the document it is mentioned that the Core 





Competency 2 (KI 2= Kompetensi Inti 2, about social values) assessed 
only Religion Subject and Manners respectively. So, they will not be 
assessed during a lesson of other subjects anymore. Meanwhile, the 
Core Competency 3 (KI 3= Kompetensi Inti 3, about factual and 
procedural knowledge) assessed students’ cognitive knowledge with 
previous forms of problems, and the Core Competency 4 (KI 4= 
Kompetensi Inti 4, about soft skills) assessed students’ soft skills using 
portfolio, project- and performance-based assessment. 
Wiko : It is understandable because they only follow instructions from above 
and they just try to make everything durable and measurable for school. 
I : What do you mean by ‘instruction above’? 
Wiko : In the law making regulation, not in curriculum designing, I see how 
the law made by assessment officers makes portfolio limited as a tool to 
assess only skills and performance. The lawmaker does not involve the 
curriculum officers anymore as they formulate the assessment concept.  
I : Now, you mentioned the portfolio. I heard one of the curriculum 
teacher trainers and you too, mention it in our previous interview that 
portfolio was actually the ideal model of assessment for the 2013 
curriculum. What about it? 
Wiko : That is correct! The initial idea of assessment was using the portfolio as 
the main assessment tool to assess not only skills and performance but 
also knowledge and attitudes.  The suggestion was that the KI 1 and KI 
2 were not necessarily to have written assessment but more about 
giving examples of the act. But the fact was that after the curriculum 
draft was sent to the lawmakers, they thought about what the strongest 
type of assessment was for a particular assessment variable. Then, they 
decided that portfolio was the most powerful model of assessment in 
assessing skills only. 
I : Hmm…I see. But, do you have your own opinion how to make 
portfolio as a relevant assessment material? 
Wiko : Sure! So, in each semester students can show their best learning 
products to their parents. Let say teachers choose the best 20 of each 
student’s products. So, in 6 school years, students will have a collection 
of the portfolio in 12 semesters. Then, teachers can determine whether 
students’ performance, knowledge, and attitude through such a 
portfolio collection fulfills the demands of the Graduate Competency 
Standards (SKL= Standar Kompetensi Lulusan). It must be this simple. I 






I : [laughing] Aha….now you mentioned the national examination, the 
most debatable topic in our educational system. I heard there is a 
rumour saying that we are not going to have a national examination in 
year 6 if we continue this curriculum. Is that right? 
Wiko : Yes! You can check the curriculum document. We will not have a 
national examination anymore. It will be discontinued. It is the best 
effort done by the curriculum designers. We had a good argument with 
the minister. If we make education compulsory for 9 years, there is no 
point to do the national examination in Year 6, at the end of the 
primary level. 
I : Wait! You said that it would be discontinued, but I found in the field 
that school examinations will take over the role of the national 
examination. 
Wiko : Wait…implementation and the practical landscape pertain to 
educational politics. The national examination does not exist in the 
curriculum document, while the school examination appears in another 
policy, not in the curriculum area. So, the position of curriculum 
designers is evident here, we avoid the national examination, and 
multiple choices are almost forbidden in the 2013 curriculum. The 
school examination is not centralised as was the national examination. 
We argued that we would not get higher order thinking through such 
an examination. That is why when America was trying to centralise 
China was laughing [laughing]. We do NOT want to centralise but why 
do you? Standardization always ruins our education goal.  
I want to stop here because it is enough to see my participants’ perspectives of the ideal 
image of assessment in order to produce ‘a fully Indonesian human’. The curriculum 
designer’s notion of ideal portfolio-based assessment are clear to me. A portfolio could 
assess all aspects of learning that can be used by the teachers to determine a student’s 
knowledge, attitude, skill, and moral achievement. In order to achieve higher order 
thinking skills, it should minimize the inclusion of multiple-choice problems and they 
should be developed in a thematic approach.  
In order to define such assessment into mathematics assessment, I reflect on my own 
understanding. As mathematics is always included in the integrative subjects, 
mathematics assessment can also be a part of the portfolio. Consequently, the images of 
mathematics problems are contextual, value-laden, and it includes problem solving, 
which covers both soft skills and cognitive knowledge. However, as stated in the 
conversation, it does not occur in reality. Teachers only use portfolio to assess practical 





same, rigid, abstract, context-less, and close-ended. The problem lies with regulation 
and policy makers. Although frustrating, the curriculum makers made a powerful statement, 
“If we only pay attention to the policy and law landscape, we cannot do 
anything indeed. However, as educators, we always have space to change the 
condition. Through research, we can convince the educational practitioners. 
Regarding the assessment issue, it becomes our homework to answer these 
questions. How do we make a proper portfolio that can assess students’ skills 
as well as their cognitive knowledge, attitudes, and morals? How do we make a 
good model of assessment which has the ‘soul’ of the curriculum? How is its 
idealistic model? If it is a portfolio, how can we create an ideal portfolio?” 
The fact is (that) portfolio is not formally accepted as a tool to assess mathematics. 
Currently, in order to figure out a compromise solution, I have been thinking about 
embedding religious, cultural and national contexts into story mathematics problems. 
Hence, teachers can still fulfill the government expectations with such problem types, 
and on the other hand, they can also manifest the ‘soul’ of the 2013 curriculum into the 
mathematics problems. Throughout this entire thesis, I have been attempting to reflect 
on my professional experience and cultural identities. By doing so, I could see the 
relation between those two elements to excavate relevant concepts and values to be the 
context of mathematics problems. Nevertheless, up to this point, I am still not sure, is it 




The national curriculum has been transformed,  
but the math assessment remains the same 
Integrative perspective of Curriculum should lead to integrative assessment 
Portfolio is the possible best model they say 
Hey….but it is unacceptable, somehow illegal 
Multiple choices and abstract problems are still the winners in the contest 
Right then 
Transforming the context of problems 
Doesn’t matter with the old model of assessment 
What a paradoxical thinking from a paradoxical system 





At the end of this thesis inquiry, I reach a consciousness 
that what I have thought as a solution is actually 
paradoxical. I found a problem of assessment in the new 
curriculum, and I have directly attempted to look for a 
solution. I have done a critical self-reflection to ascertain 
the ideas from my cultural identities, but at the end, I do not think that it would create 
another new hegemony. I have seen an integration of Islamic, Indonesian, and 
International (3Is) mathematics contexts as the possible solution to develop more in the 
future. Thus, in order to solve assessment problems of the new curriculum, I have 
thought that transforming the context of mathematics problems by using the 3Is as the 
main consideration is a possible solution. Though, it is once again paradoxical. 
This approach is a critical solution which may solve the real problem. It DOES regard 
the personal development which may at the same time not necessarily be able to change 
the whole system. It brings cultural idealism, which may not be idealistic, to keep being 
implemented. It IS idealistic but at the same time also pragmatic. This is my way of 
transforming and transformation needs a movement, even only a little movement. 
SYNOPSIS 
Education that can produce a fully Indonesian human could prepare children to be good 
Indonesian citizens of the future. Learning from the national documents and history, 
understanding the notions of national educational figures, exploring my own Javanese 
identity and the richness of Indonesia coupled with listening to the perspectives of my 
participants has enabled me to attain a better understanding of the phrase ‘a fully 
Indonesian human’. It means a ‘Pancasilaist’ Indonesian who is religious, socially just, 
civilised, nationalist (proud of her/his own cultures and country), and knowledgeable. 
This ideal image of an Indonesian is formulated in an integrative thematic approach of 
teaching and learning in the 2013 curriculum. From the idealistic perspective, the model 
of assessment should resonate with that purpose so that the role of mathematics 
assessment as a part of the ‘integrative thematic assessment’. This might strengthen the 
religious and cultural identities without neglecting the global development. In my 
context as a Muslim, I call this the 3Is (Islamic, Indonesian, International) approach. It 
would empower an Indonesian to be able to not only think globally but also act locally.  
Furthermore, the proposed model of assessment which has emerged as being able to 





to explore this claim. The portfolio mentioned in this chapter is not only able to 
integrate different subjects but also to ‘measure’ students’ cognitive ability, skills, 






C H A P T E R   9 
UNRAVELLING THE THREADS OF MY RESEARCH QUESTIONS 
If there is a start, there is an end 
But the end of something is a start of another thing 
As I come to the end of this journey 
I realize I have put myself on another never-ending journey 
As I reach this chapter, I realize that I am (almost) at the end of this transformative 
journey. It is time to unravel the threads of my research questions. In Chapter 3, I 
generated three research questions: 
1. What does it mean to be an Indonesian Muslim as a mathematics educator? 
2. How can transformative learning empower Indonesian Muslim educators to 
excavate Islamic concepts that have a productive relationship with mathematical 
problems? 
3. What is the role of mathematics assessment in preparing children to be good 
Indonesian citizens of the future? 
In the end, I could see that the answers to my research questions were not inherently 
simple because they were not, in fact, aimed at arriving at a single ‘correct’ solution. In 
this chapter, I attempt to synthesize the substantial outcomes from the previous chapters 
which contain discussions in response to these questions. In order to do so, I ask myself 
‘In what ways have my praxes as a mathematics educator changed throughout this 
transformative process?’ 
Thus, the structure of this chapter follows that question. I divide the chapter into three 
parts in which each part represents each research question and contains (i) my 
transformative change and (ii) my planning. The transformative change in each research 
question covers my past notion and how I am now. The planning proposes possible 
contributions I may have for the future in my role as a mathematics educator in 
Indonesia. That is, I call this end a beginning of another never-ending journey in the 





WHAT DOES IT MEAN BEING AN INDONESIAN MUSLIM AS A 
MATHEMATICS EDUCATOR? 
My Struggle in Identifying My Cultural Identity: Who I Was and Who I Am 
When I started the journey in this study, I considered myself as a mathematics educator 
who was only seeking a proper approach for teaching mathematics to young children in 
primary school. Being ‘a mathematics educator’ was the only identity I considered at 
the beginning of this journey. I was satisfied with my knowledge of the Realistic 
Mathematics Education (RME) approach which I gained during my master’s degree in 
the Netherlands. I also had an interest in the idea of ethnomathematics. From my 
perspective, this idea involves inserting local cultural contexts into the body of 
mathematics knowledge that we teach in school. However, I struggled to discover a way 
to look for such cultural contexts. I was a naïve learner who had a great desire. I did not 
make any significant change by only knowing those ideas. I was a mathematics educator 
who did not know how to answer the basic question, ‘who am I?’ 
It was in 2013, in the first year of my doctoral study, when the Indonesian government 
implemented the 2013 Curriculum. The requirement of the new curriculum to introduce 
religious and cultural awareness in all subjects shocked Indonesian teachers and 
educators. The big question was ‘how?’ This issue challenged me to search more into 
the field to find out how Indonesian education stakeholders thought about it. 
Nevertheless, as I considered myself an Indonesian mathematics educator, the big 
question of ‘how?’ was also pointing at me. Then, I started thinking about my religion, 
Islam, and my culture, Javanese, as a part of my Indonesian identity. However, it was 
still not an easy task to look for proper contexts for mathematics problems in my 
classroom. How do I connect these identities to my professional praxis? 
Learning about transformative learning theory by Mezirow helped me a great deal to 
sort out this problem. Mezirow (1997) in his paper, Transformative Learning: Theory to 
Practice, states that adults’ learning is defined by their ‘frame of reference’, and 
transformative learning means a considerable change in such a frame of reference. Since 
I considered the process of finding a connection between my cultural identities and my 
professional praxis in my learning process, I began to look into my frame of reference. I 
self-reflected on my Islamic values, my Javanese practices, and Indonesian conditions. I 
looked back on my daily experiences and understandings of these practices as a 



























there any mathematical concepts involved?’ By doing so, I was able to select which 
cultural experiences I needed to share in this study. 
However, how could I spread this awareness? How could I empower my participants 
and lead them to such a consciousness? I felt that these questions were the crux of my 
role as a mathematics education advisor. 
I found that the five dimensions of knowing by Taylor (2015) provided step-by-step 
solutions to the answers these questions. Taylor suggests five ways of knowing in 
transformative learning theory, which were drawn from three different paradigms: 
interpretivism, criticalism, and postmodernism. These five ways of knowing are 
cultural-self knowing, relational knowing, critical knowing, visionary and ethical 
knowing, and knowing in action (see Figure 9.1). Together with my participants, I 
contemplated following these dimensions (see Chapter 5), and I found that these 
dimensions are in a cyclic process which starts with self-realization. Reflecting on the 
process of contemplation, I discovered myself dissolving cognitively, emotionally, 










As I am now acutely aware that my cultural identities could be involved in my 
professional praxis, I become conscious of the relationship of these identities to 
contextualizing mathematics problems. I am now mindful enough to consider myself a 
mathematics educator who holds these cultural identities, and I definitely may take 
action to continue this self-discovery in my professional praxis in the future.  





Transformative-based Community: A Promising Future 
One fur is not enough to clean the dust 
We need a stick of furs to do so 
Although I struggled in identifying myself, in the end I found that this process was very 
worthwhile for transforming me. I consider this a small leap towards a further 
destination. I now have many provisions for my future research by continuing to 
excavate my cultural identities. However, learning from my self-reflexivity, I know my 
limits and I will not be able to do a transformative change in Indonesian education 
alone. Therefore, I need support from other people who can share the same vision with 
me. 
Besides continuing to do transformative research, I also need to set up an academic 
community in my home institution by recruiting colleagues, teachers, and my research 
students who want to do the same research within their own cultures and disciplines. I 
imagine there would be diversity in our meeting because we come from various ethnic 
backgrounds and different disciplines. However, the community could have the same 
goal: to excavate our local values, practices, and beliefs, which are related to our 
teaching subjects. We can start from the very simple notion of changing the contexts of 
our mathematics problems. I believe such a community might actively contribute to 
colour Indonesian education, and in a broader perspective it might contribute to a global 
transformative learning community.  
Currently, I have engaged myself with transformative education research colleagues 
from many different countries. In 2016, we met in Nepal for the first international 
conference of transformative education. After the conference, we have kept in contact 
and supported each other in many ways in disseminating transformative education in 
our own countries. In the future, I want to collaborate with them to work hand in hand 
in developing transformative education. Next, we will soon establish a stronger 
academic networking in which we can share our research progress, our research 





HOW CAN TRANSFORMATIVE LEARNING EMPOWER INDONESIAN 
MUSLIM EDUCATORS TO EXCAVATE ISLAMIC CONCEPTS THAT HAVE 
A PRODUCTIVE RELATIONSHIP WITH MATHEMATICAL PROBLEMS? 
Dichotomy or Harmony: What I Believed and What I Believe 
Reflecting upon the journey of my cultural exploration, I realized that Islam had 
dominated my thoughts and actions. Thus, I excavated Islamic concepts and values in 
two chapters, Chapter 6 and 7. I started with looking through my own Islamic practices 
and understandings in order to be able to excavate the Islamic concepts which could be 
embedded in our mathematics problems in Chapter 6. Then, I found that some religious 
practices required mathematical concepts and understandings. I also listened to teachers 
who shared their mathematics teaching experiences in an integrative Islamic school. I 
found that they struggled to link Islamic concepts with mathematical concepts. The 
struggles were, in my opinion, influenced by the dichotomy of Islam and mathematics 
in the history of Indonesian Islamic schools, as I mentioned in Chapter 7. 
Before I conducted the excavation, I was a mathematics educator who held 
unconsciously to such a dichotomy in looking at the nature of mathematics and Islam. 
However, I believed in their ‘conceptual dichotomy’, not their ‘value-dichotomy’. I 
thought that mathematics itself contains inherent values if we learn it earnestly. For 
instance, doing exercises in mathematics problems can trigger good character traits such 
as discipline, patience, diligence, and being meticulous. Such inherent values become a 
teachers’ frame of reference in integrating Islam and their mathematics lessons.  These 
values are universal and also appear in Islam. However, I did not believe that there was 
a way to connect mathematical concepts and Islamic concepts because I believed that, 
epistemologically, the two disciplines had different roots. As a learner of both subjects 
for many years, I had learned that Islamic knowledge comes from The Divine One 
through revelation, whereas mathematical knowledge is shaped by human activity and 
agreement. Although I had a belief, to some extent, that all knowledge comes from 
Allah, I could not clearly see how mathematical concepts could be related to Islamic 
concepts. However, in this research I found the answer as I reflected on my religious 
practices and understandings. 
In Chapter 6, I made an auto|ethnographic inquiry through my Islamic understandings 
and practices to excavate Islamic concepts which have productive relationships with 
mathematical concepts. This autoethnographic journey enabled me to see the conceptual 











Now, I envision the interconnection between Islam and mathematics in a more complex 
way, as seen in Figure 9.2. I believe now that the interconnection between Islam and 
mathematics is not only about sharing the universal values that are inherent in 
mathematics. According to teachers’ experiences, I understand how Islamic values 
matching with mathematical concepts can be used as an introductory lesson. By doing 
so, teachers can raise students’ spiritual awareness. Based on my experience in this 
auto|ethnographic inquiry, I no longer believe in the dichotomy of Islamic and 
mathematical knowledge. I believe that they can be in harmony and that their concepts 
are related to one another in practice. As mathematics educators, we simply need to 
reflect on our religious practices and understandings to detect this relationship.  
Integrating Religion into Mathematics: ST2EAM Plus Religion à ST2REAM 
Since I now believe that there is a wider possibility to integrate Islam and mathematics, 
I think that such an exploration has the pedagogical consideration to choose which 
particular religious practices are related to mathematical concepts. In the future, I can 
use these practices, values, and understandings as contexts for my mathematics 
problems. 
The idea of integrating subjects at primary school level has been supported in Indonesia 
since the 2006 Curriculum and has been strengthened by the emergence of the focus on 
spiritual and social competency in the 2013 Curriculum in all subjects (see Chapter 3). 
The Indonesian government has used a ‘divergent approach’ to create a holistic learning 
approach for children. This movement is in tune with the recent global movement of 
integrating subjects, called STEAM (science, technology, engineering, arts, and 
mathematics), particularly in the USA, China, and South Korea.  





Taylor and Taylor (in press/2016) add another ‘T’, which stands for transformative 
learning, into this pedagogical consideration. The integration involves the five ways of 
knowing by Taylor (2015). In my understanding, since transformative learning is 
involved in the STEAM acronym, there is no need to add more letters because it already 
covers pedagogy, moral, and content materials of different subjects. However, in the 
Indonesian case, I would like to emphasize the appearance of the letter ‘R’ for religion. 
I argue that is because we are a unique nation that is religious. Based on my 
investigation, I discovered that the history of our national education cannot be separated 
from the development of many religions in Indonesia, especially Islam. Thus, I believe 
that ST2REAM has a bright future to be developed in Indonesia. 
WHAT IS THE ROLE OF MATHEMATICS ASSESSMENT IN PREPARING 
CHILDREN TO BE GOOD INDONESIAN CITIZENS OF THE FUTURE? 
Indonesia Identity: Acculturation of Religion and Local Culture 
“I am an Indonesian” is a statement that I usually share when I am abroad. Before 
conducting this research I was never able to provide a better explanation about my 
Indonesian identity. I thought that I am an Indonesian because I speak Bahasa 
Indonesia, I was born in Indonesia, and my parents originally came from Indonesia. In 
my professional practice as a mathematics educator, I have been growing in a ‘Western-
style’ education system, as a remnant of the colonial era. Although our national 
education aim is to shape a fully Indonesian human, the majority of Indonesian 
educators are busy spending more time being involved in ‘updated foreign educational 
theory’, and I have been a part of such a community for many years. 
In Chapter 8, I redefined the phrase, ‘a fully Indonesian human’, by looking into our 
national documents, historical figures, and educational practitioners. Besides, I also 
discussed my own cultural experiences in Indonesia. I cannot deny that every time I 
brought Islam and Javanese culture into discussions, they were both related to each 
other and together shaped my Indonesia identity. To some extent, I now understand that 
acculturating Islam into Javanese culture provides a unique characteristic for the local 
culture itself, such as in the development of old Batik patterns. Then, it is broadly 
accepted as an Indonesian heritage. I believe that such an acculturating process also 
occurs in every place in Indonesia and shapes multicultural identities as a nation, which 
we call Indonesia. Hence, I argue that Indonesian identity is formed by acculturating 





Furthermore, becoming a good Indonesian 
citizen could not be separated from 
contributing to the global society, because 
Islam and Java are also historically shaping 
international culture and are influenced by 
other traditions outside Indonesia. Thus, I 
found that the history of Islam and 
Indonesia overlaps with other global 
traditions. In education, we cannot neglect this fact 
and we have a responsibility to share this with our students, such as through 
contextualizing our mathematical problems using 3I’s contexts. So as Indonesians, they 
will come to understand their identity (see Figure 9.3), and also actively contribute to 
global development. 
Continuing the Process to Divergent Assessment 
As I have mentioned briefly, I see a bright future for 
introducing ST2REAM education in Indonesia as long 
as integrated learning is still practised in schools. 
However, the biggest challenge is creating a divergent 
image of assessment in the mainstream of a convergent 
assessment system (see Chapter 3). From an idealistic 
perspective, the model of assessment should resonate with that purpose so that the role 
of mathematics assessment as a part of the integrative thematic assessment could 
strengthen religious and cultural identities, without neglecting global development, 
which in my context as a Muslim I call the 3Is (Islamic, Indonesian, International) 
approach.  
I will begin with my undergraduate students and together formulate such assessment in 
our classroom. I will also collaborate with my colleagues from different disciplines to 
find out the possibility of together developing integrated assessments. There will be a 
change in the way I create mathematics problems. Recently, I have been involved in 
designing a problem-solving test for a professional teachers’ program. In these 
mathematics problems I bring contexts related to current Indonesian issues, Javanese 
culture, and Islamic values. The mathematics problems are being used in three 
universities in my hometown. I have an adamant will to keep going in creating 
culturally rich-contextualized mathematics problems. 
Figure 9.3. Indonesian identity 
Figure 9.4. Divergent learning 





The End and the Beginning 
The butterfly finally escapes from its cocoon 
Outside, it looks at its previous form carefully 
It consciously realizes its new form too 
Different….change 
Its transformative re-search ends 
 
It stretches its small feet before slowly starts walking 
The branch is not long enough, it’s now at the end of it 
Time to spread the wings and fly 
It’s the beginning of another transformative journey 
 
The butterfly may face barriers 
But that’s okay; it will learn to overcome them 
The butterfly may fall and make a mistake during the flying journey 
It’s also okay, it will learn from reflecting on the mistakes 
Because it is transformative learning 









An example of a lesson plan with abstract mathematics activities 






Appendix 2  
A student report in the Japanese era 































Mathematics Problems in School-A Examination 
  
Theme: Energy Saving 
No context in mathematics, 





Appendix 5  
Mathematics Problems in Teacher’s Slides 
  
Context: Book charity 
Context: Sharing a cake Context: Sharing candies 


















Circle every 10 erasers and write down the number! 
Order these numbers starting from the 
smallest number! Fill in the blanks with the proper 


















1. Every Friday father always gives alms IDR 2,000 when he does a Friday 
prayer. On the first Friday of February, he cannot give alms because he is 
sick and hospitalized. In the following Fridays, he gives alms more than usual 
because he feels grateful. He gives IDR 5,000 each Friday. How many IDR 
does he give in the entire month of February? (A year 1 math problem) 
Intended characters: Grateful, sharing, discipline, honesty, and pious 
Year 1 
Ina brings a pack of biscuits containing 12 biscuits. On her way 
to school, she sees a beggar. She wants to give alms but she has 
nothing but the biscuits. So, she gives the beggar 4 biscuits. How 
many biscuits are left in the pack? 
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